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Page THE year 1903 will long be remembered for its fatal fires. 
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been a combination of bad planning, faulty equipment, mis- 
management, and perhaps above all, culpable neglect of 
existing building regulations. 

It is most regrettable in the interests of electrical science 
and the development of electricity generally, that the actual 
cause in these three catastrophes was of an electrical cha- 
racter ; but we would emphatically point out that electricity, 
per se, has more than anything else reduced the risk from 
fire in theatres during the last 10 years, for there is no com- 
parison whatever between a theatre lit by gas and a theatre 
lit electrically. Statistics prove that in spite of the rapid 
increase in the number of theatres from year to year, the 
number of fires in theatres, fatal and otherwise, has most 
rapidly decreased, and we attribute with pride this decrease, 
to a very great extent, to the reduction of risks brought 
about by the introduction of electric lighting. We would go 
further, and wish that the excellent example set by the 
directorate of the Covent Garden Opera House in substitut- 
ing electric power in the working of the stage would become 
more popular, for in the metallic stage, with its wire cable 
and absence of wooden windlasses and general hamper, the 
risk of outbreak finds further reduction, not only owing to 
the application of safer mechanical methods and force, but 
also through the reduction in the number of workmen, 
each of whom may be considered a unit of risk, in more than 
one direction. 

Although the daily papers appear to have overlooked a 
statistical work entitled * Fires and Public Entertainments,” 
we would refer herein to a list of some 1,100 theatre fires, in 
order to point out that in 193 fires regarding which reliable 
data are obtainable, 44 were caused through defects in the 
installation of gas, and in 37 from open lights, being 
partially gas lights or ordinary lights used for lighting gas- 
jets. The theatre fire at Nice, with its terrible loss of life, 
was due to a defect in a gas-pipe. The fire of the Ring 
Theatre, Vienna, with 450 killed, was due to carelessness 
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in lighting the gas battens. The Opera Comique fire at 
Paris with 115 killed, broke out in the flies, which are 
supposed to have been set alight by the gas battens. The 
Exeter Theatre fire, which broke out in the upper part of 
the stage, is generally attributed to gas. The Oporto 
Theatre fire of 1888, may be ascribed to the same cause. 

As we hold that the fires caused by electricity need not 
have been followed by fatal results if proper safeguards had 
been taken in planning, construction, and management, so, 
in common fairness to the advocates of gas as an illuminant, 
we must add that there need not, perhaps, have been so 
great a loss of life at the fires we have just named, if the 
planning and general arrangements had been better. 

But to make electricity a scapegoat wherever there is loss 
of life from fire, even if the fire is of electrical origin, is 
ridiculous, and this is particularly the case in theatres where 
the open light—whether protected by guards or not— 
necessitated by gas illumination, was a constant hazard of 
the worst description, too frequently involving the most 
fatal results, We need hardly say that we always assume 
that the electrical work must be well designed and carefully 
carried out ; that decent lamps and carbons of good quality 
are used, and that the various adjustments in the cut-outs 
accord with the requirements of the theatre. Scamped work 
and bad materials are always a danger, and as far as 
London is concerned, we must congratulate ourselves on our 
County Council Theatres Committee and Engineering 
Departments for their careful supervision, which prevents a 
too economically inclined manager from running unnecessary 
risks. We wish that we could say the same of local 
authorities in the provinces where, were it not for the 
insurance companies’ surveyors, matters would often, indeed, 
be in a bad way. 

But to summarise, it is with the deepest regret that we hear 
it stated that the origin of this sad catastrophe at Chicago 
was electrical ; yet, in the interests of publ'c safety, we welcome 
every possible utilisation of electricity in the theatre, regard- 
ing it as a sine gud non of every playhouse, and of public 
benefit in the reduction of fire hazard. If the same rapid 
advance had been made in theatre planning and construc- 
tion as has been made in theatr: illumination during the 
last decade, risk from fire for the playgoer would have been 
reduced to a minimum; but, unfortunately, there are yet 
many countries where such progress is checked by apathy or 
bad administration. 

Given a well-planned theatre with roomy exits, good 
management, electric lighting and electric power for the 
stagic effects, such a terrible calamity as that of Chicago 
should be practically impossible. 








Redemption of Unper the above title, an interesting 
Electricity Loans. brochure has been issued by Mr. J. 
Becrett, borough accountant of Accrington, for a copy of 
which we are indebted to the borough electrical engineer, 
Mr. Harold Gray. The question discussed in the pamphlet 
is the method adopted in computing the percentage annual 
instalments of sinking fund with reference to capital outlay 
of municipal electricity undertakings, the tables of costs 
which constitute the interesting feature of our contemporary, 
the Hlectrical Times, being taken for a text. Mr. Becrett 
points out that the percentages in question vary between 
remarkably wide limits, examples being given ranging from 





4°51 per cent. to zero. As the percentage value of the 
sinking fund instalment is often used as an indication of 
the period allowed for the repayment of the loan, these 
differences are very puzzling when an attempt is made to 
arrive at correct conclusions ; the author obtained particulars 
direct from all the authorities concerned, and made his own 
calculations. From these it appears that out of 124 authorities, 
80 per cent. have been allowed not more than 26 years in which 
to discharge their debts, though there are still some remarkable 
variations in the duration of the time limit. As the author 
says :— During the eighties many periods were sanctioned 
which cannot be justified in the light of subsequent expe- 
rience and the dimensions of the scrap heap.” ° 

The list of periods allowed for repayment of loans relating 
to electric lighting works, drawn up for a Committee of the 
House of Commons in April, 1902, is quoted, and the author 
shows that the Local Government Board clearly intends to 
impose a limit of 25 years, which would be satisfied by an 
annual payment of 2} per cent. on the original capital, at 
3 per cent. compound interest. ‘Tbe metropolitan boroughs 
are exceptionally treated by the London County Council, 
which is strongly biassed in favour of municipal trading; in 
their cases the period is 42 years, and repayment is entirely 
deferred for the first three years. However, one London 
borough (Hampstead) has wisely recognised that the period 
is absurdly too long, and, on the advice of its electrical 
engineer, has voluntarily reduced it to 25 years. It is worthy 
of note, as a redeeming feature in the methods of the London 
County Council, that renewals must be provided for out of 
a special fund, or out of maintenance account—not by means 
of a new loan ; the full meaning of this provision will be 
appreciated by some of the borough councils by-and-bye. 
Mr. Becrett expresses his approyal of such a fund in the 
case of long loans, and quotes the report of the Committee 
above-mentioned in support of it, but we regret that he 
does not boldly point out the necessity of providing a 
renewals fund in a// cases. The importance of the subject 
is sufficiently shown by his statement that while the total 
borrowing powers of the 124 authorities concerned amount 
to 23} millions sterling, the outstanding loans for electric 
lighting purposes of local authorities, in England and Wales 
alone, amount to more than 11 millions! 

In the valuable tables compiled by Mr. Becrett, the per- 
centage payments to sinking fund are contrasted with the 
values given by our contemporary ; in only one instance do 
the figures exactly tally, and in many cases very wide 
differences appear. It is interesting to observe that, ex- 
cluding the London boroughs, more than half the number 
work out at the rate of exactly 25 years for repayment. 

We note one curious slip; against “ Pembroke” Mr. 
Becrett. writes :—‘* No electricity in the borough.” Per- 
haps he is unaware that there is a “ Pembroke” in Ireland. 





Hamphreys on A PAMPHLET by Mr. R. Humphreys, 
Heat. entitled ‘‘ Heat; or, I have come to Stay,” 

has come into our possession. It is not evident whether it is 
the “ Heat” or “ R. Humpbreys” that has come to stay. 
Mr. Humphreys gives “ 12 distinctly different arguments ” in 
support of his theory that heat is an atom, that it comes 
from the earth, not from the sun, for “ it must not be sup- 


posed that heat, being an atom, comes all the way from the . 


sun, a distance of 92,500,000 miles.” Mr. Humphreys 
evidently thinks that the freight for the transport of atoms 
from the sun would be prohibitive. Some of Mr. Humphreys’s 
“12 distinctly different arguments” are difficult to under- 
stand, but others have a childlike simplicity about them ; 
for example, in discussing the cause of the trade winds, he 
says “if heat came from the sun, these winds would stop in 
the night, for the sun only shines 12 hours on the equator 
line.” Again, “if heat came from the sun, it would require 
2,381 million times as much heat to warm the earth as it 
would under the circumstance of heat being a local matter.” 
This looks like the argument from design; Mr. Humphreys 
thinks there is no such thing ag waste in Nature, The 
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efficient and economic design of the Universe, according to 
Mr. Humphreys’s ideas, also forbids the hypothesis that heat 
comes from the sun, because in that case only our earth 
would be habitable, the other planets being either too hot or 
too cold. Well, what Mr. Humphreys takes as a reductio 
ad absurdum is the deliberate conclusion of such men as 
Richard Proctor and Alfred Russell Wallace, but that is not 
likely to shake Mr. Humphreys’s faith in his own theory. 
Mr. Humphreys’s theory is the old phblogiston theory in a 
very crude form. It is little use, we fear, to ask Mr. 
Humphreys to make himself acquainted with the experi- 
ments of Count Rumford, which for ever exploded the 
phlogiston theory. But, if he cannot convince himself in 
that way that heat is no material, and does come from the 
sun, we would refer him to the sun, a burning glass focussed 
on the back of his hand, and the result! His 12 distinctly 
different arguments would probably disappear in a yell of 
pain, with the exception, perhaps, of the eleventh argument, 
which maintains that “there is nothing so certain as the 
unexpected.” 








Natal Government Railways Power Station.—A 
representative of the Durban Mercury has lately been permitted t 
make a tour of the works of the N. G. Railwaysat Durban. The first 
department visited was the power station, which controls the power 
and lighting supplies of the whole works, When the management 
realised the necessity of bringing the works into touch with 
modern requirements, it became a question for very important 
discussion whether the driving power should be steam or electricity. 
Much was adduced in favour of each system, but it was finally 
decided, after a careful weighing of the cost, to employ electricity. 
The work is now being completed so as to allow power and light 
to be supplied to the district ‘loco. shops,” as well as to head- 
quarters. The station is large and airy, being well lighted from the 
roof. It is 120 ft. long and 88 ft. broad. 

Under the same roof are placed the boiler house and the engine 
room. 
newest type, built in Lancashire, and it will shertly be equipped 
with a complete condenser plant and a Green’s economiser. One of 
the machines in this department is capable of cutting iron plates 
1} in. in thickness, and also of punching holes of the same depth. 
The engine room will contain three 300-H.P. dynamos, with engines 
built by Belliss & Morcom, and one of 200-H.P. by Davey, Paxman 
and Co. It is expected that the building will be complete by next 
May. 

The erecting shop is another example of what is being done 
throughout the works generally. The older portion is being 
nearly doubled in extent, and the builders are hard at work. 
When completed, the building will be divided into three bays, 
each 432 ft. in length. In one of these bays is placed the erecting 
shop, equipped throughout with the latest improvements. Over- 
head on each side of the shop are placed travelling cranes, con- 
structed by Messrs. Vaughan & Son, of Manchester, which are 
capable of lifting engines bodily from one platform to another. In 
the second bay is found the locomotive machine shop, which is the 
same length as the last, but only half as broad. It contains about 
120 machines of various types, including wheel machines, planing 
machines, slotting, shaping, and drilling machines, sliding, surface 
and screw-cutting lathes. Under the new conditions the machines 
will be driven by independent motors. The system of lighting is 
by enclosed arc lights, which are controlled from a central switch- 
board. There are 16 different power circuits, and 12 light circuits. 
In a third bay in the same building is placed the finishing shop for 
locomotives. 

In the smiths’ shop, which adjoins this building, are 34 smiths’ 
fires. This number will be more than doubled after the extension 
is made, for 38 fires will be added, bringing the total number up to 
72. In the iron foundry shop, a number of hydraulic lifts are being 
placed for lifting pig-iron from the floor to any place desired. At 
present kaffirs are employed in this work. 

In the coppersmiths’ shop the copper pipes used in the works are 
treated and prepared. Adjoining this is the tin-work department, 
where the head lamps for engines and similar contrivances are 
prepared. Close by are the saw mills where the woodwork 
generally used in the building of carriages undergoes the various 
processes. In the upholsterers’ shop the cushions for the carriages 
are made, and coolies and natives are more in evidence tnan white 
men, being used for teasing out the horsehair, which lies on the 
floor in large heaps. The only instruments seen are needles and 
thread, which are plied rapidly by the deft hands of the workmen. 

In the N.G.R. workshops are found machines by all makers and 
from all countries. The works are probably, even now, the largest 
in South Africa, but when they are completed there will be no 
question of priority. In Cape Colony, on account of its size, the 
railway works are naturally separated by many miles. Capetown 
has one centre; Port Elizabeth another, and others are found at 
Salt River and Uitenhage; but from Durban the whole Natal 
system will be easily controlled. At present there are several 
branch works up the line, as at Ladysmith, which are arranged for 
cases of emergency, These will probably be retained even when 


the Durban works are complete, but. they will only be utilised for 
breakdowns and other accidents, which are happily few in number. 





The boiler house contains five boilers of 100-H.P. of the © 






PIECEWORK v. BONUS SYSTEMS. 


Unper what the author calls the somewhat slangy title “ Is 
anything the matter with piecework?” a paper was read 
before the American Society of Mechanical Engineers in 
December last by Frank Richards. The author apparently 
does not favour premium systems, because they offer a 
reduced incentive just at the time when the need of incentive 
is most urgent. Whenever, he says, the opportunity arises 
to consider the mode of payment, it should always be in 
order to ask “* What’s the matter with piecework ? ” 

The basis of computation on the Rowan system is given, 
which takes, as the starting point, a fair day’s work. The 
unit taken is the quantity of work which a workman might 
reasonably be expected to do for a regular daily wage, with- 
out any special inducement. The premium is earned only 
by the work done in excess of the regular day’s work, and is 
dependent on the time saved in doing the work. Thus, if a 
man does double an ordinary day’s work, the time saved is 
half, and his pay is therefore time and a half. 

If he does one and a half times his ordinary day’s work, 
the time saved is one-third, and the pay is one-third more 
than his day’s wages, and so on. By no possibility can a 
man, on this system, double his earnings, as the inducement 
decreases as the rate of work increases. 

This the author of the paper considers a serious fault of 
the system, which he terms a discouragement system, but he 
apparently overlooks the fact that such a system discourages 
scamping. It assumes that a man could not satisfactorily 
do more than double his ordinary day’s work. If he could, 
he ought to be ashamed of it. 

The premium system which is best known in America, is 
the Halsey system, and the author assumes this to be 
sufficiently well known to need no description. 

Curves are given showing the connection between the 
amount of work done, and the wages paid under day work, 
piecework at different rates, and the Rowan and Halsey 
systems. 

These curves show that both day work and piece-work are 
represented by straight lines, whereas the Rowan system is 
represented by what the author calls “a discouragement 
curve,” and Mr. Halsey’s premium plan has “a bend 
sinister.” 

Farther, the lines for the premium plan for } and 3 rate 
run exactly parallel with the piece-work lines for corre- 
sponding rates. This emphasises the fact that the 
premium plan is really a sort of piecework system, the 
work done in excess of the ordinary day work being 
absolute piecework. 

Thus if, on the premium plan bargain, the arrangements 
made were that the man should be paid ordinary day wages 
for the recognised ordinary day’s work, and then go on piece- 
work for the remainder of the day at one-half the day 
rate, that would be !the premium plan in every particular. 
The name “premium,” therefore, cannot disguise the 
fact that it is a “ piecework” system. 

The author then proceeds to impeach the premium plan in 
that, after having been originated 19 years ago, having been 
in operation for 13 years, and having been pushed with 
earnestness and persistency, the result is that it is in use 
only ina few machine shops, and nowhere else. Nor is there 
anything to show that the conditions obtaining in machine 
shops differ from those in other trades, yet no other trade 
has taken it up. Moreover, the plan would not work in the 
shoemaking, hatting, glove-making, or collar-making shops, 
where all the work is done by the piece, and all the 
possibilities of economic production thereby secured. 

In order to reduce the system to absurdity, the author 
applies the premium plan to bricklaying. Assuming that a 
fair day’s work is the laying of 500 bricks, if this number be 
laid, a day’s wages are earned, that is, 500 bricks are paid for. 
But now commences the premium system. If a man lay 750 
bricks, he will be paid for 625, if he lay 1,000, he will be 
paid for 750, and so on. 

The author thinks there must be something in the plan 
with which he is unacquainted; it appears to be purely 
voluntary on the part of the workman, whether he does more 
than the “ fair day’s work” or not. So long as he does not 
perform leas, he is sure of his day’s pay ; if he choose to do 
more he earns more, © Jt is, therefore, essentially a coaxing, 
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not a driving plan. Under these circumstances it appears 
strange that there should last year have been two determined 
strikes against the system in New York State. “Can it 
be,” asks the author, “that premium plan enthusiasts 
sometimes venture to puton the plan some features which do 
not belong to it? .... If they can tag things on and 
objectionably modify the premium plan, they can also knock 
things off.” 

The premium system is impeached also in that whatever 
claims it may make in the way of quickening the pace of 
the worker and increasing the output, it offers a reduced 
incentive at the precise time when the need of an incentive 
is most urgent. ‘It is the last piece done which comes the 
hardest, and it is absurd to offer the man half-price, or less, 
for doing it.” The inducement to the worker is far greater 
under the piecework system when the rates are adjusted to pre- 
cisely the same price per piece as on the premium plan. The 
latter system has no monopoly of honesty, no more assurance 
of price maintenance than the other system. “ With equal 
temptation to cut [prices], and with the same human nature 
in the boss, the chances of cutting will average precisely 
equal.” The author concludes with the sentence already 
quoted : ‘“‘ Whenever the opportunity arises to consider the 
mode of payment, it should always be in order to ask: 
What’s the matter with piecework ?” 

The above is, of course, from an American point of view, 
but so far as the general principles of the premium system 
are concerned, the criticisms are, no doubt, equally applicable 
here as there. There is, however, in some quarters, a rooted 
objection to piecework, due to the fear—a fear, possibly, 
quite justified—that it is the thin edge of the price-cutting 
wedge. To some extent the premium system disarms 
this objection, and it is frequently possible to introduce such 
a system where the introduction of piecework might result in 
a strike. It is, as the writer of the paper abstracted above 
points out, difficult to understand a strike against the 
premium system, except on the assumption that |< — 
features have been tacked on to it which do not | 
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it—put it down the sink, or give it to a charity, or what; 
it does not belong to me?’ ‘I don’t understand you, Sir.’ 
‘Don’t you remember me talking to you about the bonus 
system a week or so ago?’ ‘Yes,’ ‘ Well, I have had 
your output checked, and you are entitled to half-a-crown 
extra. All I want to know is, what shall I do with this 
half-crown ?’ ‘Oh, if it’s like that, I may as well take it.’ 
Now, that man has been on the bonus system ever since, and 
earning more than he ever earned before in his life. Very 
soon the other men got wind of it, and began to grumble. 
‘Why can’t we have the bonus system ?’ they asked. The 
long and short of it is that very soon every man in the place 
was put on the bonus system at his own request, with the 
result that we are turning out more work with fewer men.” 
“* Most interesting !” the writer exclaimed ; “and I have 
only one comment to make, and that is, I have not noticed 
any reduction in the prices of your engines !” 
F. B. 








A REEL FRAME FOR TROLLEY WIRE 
DRUMS. 


By LIONEL E. HARVEY, A.M.1.E.E, 


In cases where a contractor carries out the complete over- 
head equipment of a tramways undertaking, he includes 
among his tools a properly constructed wagon for carrying 
trolley wire drums and running out the wire; but, 
in small municipal undertakings, where extensions are carried 
out by the Corporation’s own workmen, finances will not 
—3-7 - —— 
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properly belong to the system. It is a system 
which lends itself to this kind of thing, and | 
whilst there are many works in this country in | 
which a premium plan of payment is in vogue, 
the plan is not necessarily the Rowan system 
pure and \simple, but some adaptation or modified 
form of it, generally called a “bonus” system. 

The percentage of works in which some form of 
premium payment is adopted, is probably greater | 
in this country than in America, where the trade | 
unionists do not object so strongly to the piecework 
system. And it is, 'moreover, interesting to note 
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how, when introduced in a small way, it gradually 
extends, often at the workmen’s request, through- | 
out the works. The following instance is probably 
typical of many others. The present writer was 
recently supervising a test of a coupled set in an 
engine maker’s works, and noticing a few empty 
vice benches, asked the owner if work was slack. 
“No,” was the reply, “ we were never before 
turning out so much work as we are now, yet last 
year those benches were full. We are doing more 
work with fewer men, and at a lower cost.” 


“And the explanation?” “The bonus system, 
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It is very curious,” continued the owner, “ how re pete Ee 5 si, 
the system was introduced. | | / > As 
‘1 went to one of the oldest hands—a turner— fox | 








and said to him, ‘Look here, Tom, you are 
turning out so many pieces a day and you get a 
regular daily wage. I want you to give the bonus 
system a trial.’ I then explained to him that the 
more he turned out the more he would get, but that 
so long as he did his average day’s work he 
would get his ordinary pay. But he wouldn't 
hear of it. ‘I prefer the old system,’ he said, 
‘I’m a bit old fashioned, and would rather stick to the 
system I understand. I’ve worked here now for 15 years, 
and the old way is good enough for me.’ “ Well, I said no 
more about it then,” continued the owner, “ but at the end 
of the week I got the figures of the man’s output, and 
found that on the bonus system he was entitled to 2s. 6d, 
extra, So ] casually went up to him, and said, ‘]’ve got half-a- 
crown here that belongs to you, Tom; what am J to do with 
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Fias. 1 anp 2.—Rexen Frame For TRoLLEY Wise Drums 


always run to the purchasing of one of these rather expen- 
sive wagons, more especially as they are so seldom used. 

To meet such cases, the writer has designed a cheap reel 
frame for the purpose (as shown in the accompanying 
figures), which can be placed and worked on the top of an 
ordinary two-wheeled stiff cart, and hag most of the advan- 
tages of a proper reel wagon, 

An oblong frame 7 ft. x 8 ft, 8 in, is made of 9 in, x 8 in, 
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. timbers placed on edge. To the centre of the opposite long 
sides are attached two 2-in. brass-bushed bearings to take the 
spindle which carries the drum. The spindle is made of 
2-in. square iron with ends turned to fit the bearings. On one 
end of the spindle on the inside of the bearing is fixed a 
band brake, 4. This consists of a round hardwood block, 8, 
11 in. in diameter and 3 in. wide, tired with sheet-iron shrunk 
on, see fig. 3; round this are fixed three hardwood blocks 
carried by a steel band, c, hinged at p, and pivoted to the 
frame at E by a 1-in. shouldered steel pin. On this pin is 
also hinged the lever to which the other end of the steel band 
is attached by a link, F. The lever is about 4 ft. long. 

The whole frame is attached to the top of the stiff cart 
by two or three pieces of stay wire. The method of putting 
the drum into place is as follows :—The tops of the bearings 
are removed, and the shackle, F, is released, allowing the 
band brake to go right back out of the way. The spindle 
is then put through the drum, and the latter is raised by the 
jib of a derrick wagon or other convenient tackle and 


A HIGH-TENSION DIRECT CURRENT 
RAILWAY. 


In view of the several interesting papers dealing with electric 
traction matters which have been read during the past few 
weeks, and more especially having regard to Mr. McMahon’s 
able demonstration of the efficiency of his direct current 
system, our readers will, no doubt, appreciate the following 
particulars of a 1,200-volt direct current electric railway, 
which is in regular operation in the Grenoble region in 
South-eastern France. 

Extending over a distance of 20 miles, from St. Georges 
de Commiers to la Mure, the line, which is metre gauge, is 
principally used for freight purposes, and its original equip- 
ment includes steam locomotives up to 41 tons in weight, 
and capable of hauling 10 to 14 empty wagons up the 
gradients which extend over practically the whole route. 

The proximity to water-power, always a potent factor in 
Continental electrical developments, led to the equipping 

of a portion of the route with the over- 
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lowered into the bearings. Two clips, GG, are fixed on the 
spindle, one at each side of the drum, to keep the latter from 
shifting to one side, and these clips can be the same as are 
generally used in fixing scroll work to bracket arms. The 
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Fic. 3.—Banp Brake FoR Reet FRAME. 


band is then put back over the brake block and attached to 
the lever, and the whole is ready. 

The writer has run out many miles of wire with such a 
frame, and has always found that it answered the purpose 
admirably, The whole cost should not be more than £5, 






head trolley system, and the adoption of 


i an electric locomotive for hauling 
ae purposes, 

ee oe Power is obtained from a Piccard 

——¥ turbine, coupled to an over-compounded 


double generator having two armatures 
: mounted on the shaft and revolving 
; within double field magnet frames. At 
full load and a speed of 250 revolutions 
per minute the output is 180 amperes 
at 2 x 1,350 volts. The two overhead 
trolley wires and rails are arranged on 
a three-wire system with a pressure of 
2,400 volts between the wires, and the 
rails forming an earthed return. 

The two trolley wires are of figure 
8 section, copper, and 114 mm. cross- 
section. 

The locomotive which we illustrate, is 
mounted on bogie trucks, weighs 50 tons, 
and is rated at 500 H.p. It is capable 
of hauling 20 wagons, weighing some 
111 tons, up the gradients of the line, 


> 


at a speed of from 22 to 23 km. per 








hour. There are four motors each of 


125 H-P., one on each axle. The two 
motors on either truck are run in series 
between either trolley wire and the track, 
each motor taking 185 amperes ai; 625 volts. The down- 
grade trip is made with loaded wagons, the motors in that 
case being run as generators, which act as brakes, working 
through resistances, . 
Oil switches are used for breaking the circuits, and 
Siemens bow contactors for collecting the current. The 
main dimensions of the locomotives are as follows :— 


Length of body 11°350 metres, 


Length overall aig dee aaa «w. 12510 ,, 
Length of motorman’s compartment «<< Code 4, 
Height of motorman’s compartment above 

rail ... ane a es aes <x (Ee gs 
Width of motorman’s compartment tse | Se 
Diameter of wheels... sau pas we, OS 
Wheel base of each truck ... ae eee ee 
Height of bows when completely raised... 5125 ,, 
Number of trolleys ... aaa ae nen 4 ‘a 
Weight, empty oss coe age 50,000 kg. 
Weight, complete, ready for operation ... 50,500 kg. 


The electrical construction was carried out by the 
Compagnie Générale de Construction, of St. Denis, and the 
Compagnie de |’Industrie Electrique, owners of the Thury 
patents. We are indebted to the Sfreet Railway Journal, 
of New York, for the above particulars. 








REVIEW. 


Conductors for Electrical Distribution: Their Materials and 
Manufacture, By F. A. C, Perrine. New York: 
Van Nostrand, 

In the preface to this book, the author states that 
although over eight .years have been consumed in actually 
writing and revising it, he finally despairs at completing 
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the’ whole task of writing up to the present condition of a 
rapidly-moving art. The general impression left after a 
perusal of the book, is that it is the work of a busy man, 
who has written parts at various times in the intervals of 
other work, and we cannot help thinking that the author 
has hardly done himself justice, as the treatment of the 
various subjects is unequal, some being dealt with in con- 
siderable detail, whilst others are barely mentioned. As an 
example of this, we may refer to the chapters on the manu- 
facture of wire, where we find that although the greater 
portion of the book is devoted to the consideration of con- 
ductors for the distribution of heavy currents, yet the 
descriptions of rod rolling, annealing and wire drawing 
refers more to iron wire than to copper; and whilst the 
method of galvanising iron wire is described, nothing is said 
about the tinning of copper wires, although the author 
assumes that tinned copper will be used for rubber-covered 
cables. Again, in the chapters on insulating materials, the 
preparation of gutta-percha and india-rubber, and the 
methods of covering wires and cables with them are described 
at considerable length, whilst the methods of applying fibre 
and paper insulation to heavy electric cahles are hardly 
mentioned. 

There is, however, a great deal of useful and interesting 
information in this book, which will well repay the reader ; 
as he will find particulars of the several materials used for 
conductors, and of most of the high-resistance alloys, 
descriptions of the processes employed in the manufacture of 
wires, particulars of stranded conductors and of the various 
wire gauges in use, descriptions of the manufacture of silk 
and cotton-covered wires, of braided wires impregnated with 
wax, such as the “ Underwriter’s”” wire, which has been so 
largely used in the United States, of the collection and 
treatment of gutta-percha and india-rubber, and of the 
methods of covering conductors with the same, and of the 
various methods of protecting the insulated core by braiding, 
lead-covering and armouring. 

As already mentioned, the treatment of gutta-percha and 
india-rubber is described in some considerable detail, and 
some interesting information is given concerning the pre- 
paration of rubber, and the use of “shoddy” and of other 
rubber substitutes, such ag oxidised oils. The author refers 
amongst other things to the curious inter-action between 
copper and pure rubber, which was observed during the early 
days when the insulation of a copper wire was effected by 
wrapping it with pure rubber strip; and accounts for the 
oxidising of the copper and the liquefying of the rubber 
next the conductor by saying that it was due to the soap or 
potash which was used to prevent adherence between the 
sheets of rubber. There is no doubt that the use of such 
substances would hasten the deterioration of the rubber, but 
their presence is not necessary in order to set up the action, as 
the author appears to think, as it is found that with clean 
copper and rubber in contact, the liquefaction of the rubber 
and oxidisation of the copper still takes place. 

Following the chapters on manufacturing processes are 
several devoted to distribution, which deal with systems 
of arranging receiving apparatus in series or parallel (the 
author uses the old term “ multiple arc,” which we thought 
was now obsolete) with the heating of conduetors, with the 
drop of voltage in lines, and the variation of the pressure at 
receiving apparatus in direct and alternating current cir- 
cuits, and with the discussion of a number of extensions of 
Kelvin’s law of economy, the several problems being worked 
out by determining the conditions which give a maximum 
value to the difference between the selling price of the energy 
delivered and the total cost of generation and transmicsion. 
The author specially emphasises the importance of assigning 
to each factor its true value in terms of revenue or cost; 
but we notice that in the important case of determining the 
most economical current for a given conductor when the 
pressure at the receiving apparatus is constant, he charges 
the energy used in transmission at the selling price, because, 
he explains, it decreases the net revenue. We cannot agree 
with this method of charging, as in all cases the total energy 
‘ generated should be charged at cost price, and the energy 
delivered at selling price, and the energy used in transmis- 
sion will, therefore, be charged at cost if it enters the equa- 
tion as part of the expression for the total energy, or at 
selling .price if it enters as part of the expression for 
delivered energy, eS ophe Same gh rs ei oe 





For example, if the generator voltage §, is fixed, the 
energy generated E, c will be charged at cost, and the energy 
delivered E, 0 — c? R will be charged at selling price, and 
therefore the energy used in transmission ©? R will be 
charged at selling price; but if, as in the case we have men- 
tioned, the receiving voltage E, is fixed, then the energy 
delivered £,c will be charged at selling price, and the 
energy generated E,0 +c? R will be charged at cost, and 
therefore the energy used in transmission will be charged at 
cost. An interesting feature of this and several other 
chapters is that the author makes use of graphical methods, 
and gives a diagram for each case that is dealt with, which 
shows the most economical conditions, and by its curves 
gives a much clearer idea of how the various qualities vary 
in value, than can be obtained from inspection of the equa- 
tions used in the algebraic methods. 

The remaining chapters deal with the construction of 
overhead and underground mains; the calculation of the 
strength of wooden poles with and without guys and struts, 
and of the strains in overhead wires being fully explained, and 
some useful tables being given of wind strains and strains 
for various spans and dips. Various forms of insulators are 
described, and the relative merits of glass and porcelain are 
discussed, and the methods of manufacture described. The 
final chapter on underground mains might with advantage 
have been extended, as though a general description of 
built-in and conduit systems is given and a brief reference 
is made to the ventilation of conduits, yet we cannot help 
thinking that the author could have given us fuller informa- 
tion of the experience obtained with the various systems, 
which would have been of great interest to all concerned in 
the laying and maintenance of underground mains. 

In conclusion, we would say that the book is well printed 
on good paper and is easy to read, and that the tables, 
diagrams and illustrations are clear and good. 








ELECTRICAL CASES IN 1903. 
[FROM OUR LEGAL CONTRIBUTOR. ] 


THE fact that electricity, as a means of distributing light and 
power, is year by year entering more deeply into the social 
and commercial welfare of the country, necessarily leads to 
cases in the courts between those who supply and those who 
consume electrical energy. Again, the fact that - local 
authorities are rapidly acquiring what we may describe as a 
‘limited monopoly” of the supply of current for electric 
light leads to questions of difficulty as between companies 
who have supplied electricity in the past and the local 
authorities who are determined upon obtaining a free field. 
Further, the enormous development of electric traction 
necessarily leads to questions between tramway companies 
and the highway authorities. In these circumstances it is 
by no means unprofitable to refer to the law reports year by 
year in order to see how legal questions of interest to elec- 
trical engineers are dealt with in the law courts. 

As most of the important cases have been dealt with from 
time to time in the columns of the ELECTRICAL REVIEW, it 
will not be necessary for us torefer to them at great length. 
Suffice it if we mention the purport of tbe decisions, and 
refer those who require fuller information to the pages of 
Vols. 52 and 53 of this journal. 

The first case of importance is one which defined the 
rights of a private company supplying electricity to 
suspend cables over the streets. We refer to the Finchley 
Electric Light Co. v. The Finchley Urban District Council 
(18, T.L.R. 449), which came before Mr. Justice Farwell in 
the Chancery Division on March 18th, 1902, and raised the 
question whether a company who supply electricity for 
lighting purposes under no provisional order or special Act, 
have the.right to suspend their mains across the highway 
without the consent of the highway authority. The 
plaintiffs in the case under review carried a wire across a 
road at a height of more than 30 ft. above the road; 
the Urban District Council contended that the fee simple 
of the land on which the road was, was vested in them, and 
that the company had no right to carry 4 wire over it. As 
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they made out their title to his satisfaction, Mr. Justice 
Farwell entered judgment for the Council. It came out in 
the course of the case that the plaintiff company, unable to 
obtain a provisional order, endeavoured to supply electricity 
in Finchley, where there is no public supply. The Urban 
District Council had obtained a provisional order, but had 
never put it into force. The object of these proceedings, 
which were commenced by the forcible removal of the 
plaintiffs’ cable, was’ to freeze out the plaintiffs. Seeing 
that the learned judge deprived the District Council of costs, 
it is evident that he was not favourably impressed by their 
tactics, 

Being dissatisfied with the above decision, the company 
appealed to the Court of Appeal in February, 1903, when 
their lordships granted a perpetual injunction “to restrain 
the defendants from severing or otherwise interfering with 
the electric lines or cables of the plaintiffs over Regent’s 
Park Road or any other road or street within the urban 
district of Finchley, over which the defendants had no 
greater rights than were vested in them by virtue of Sec. 149 
of the Public Health Act, 1875, or from doing any act 
whereby the plaintiffs might be hindered or obstructed in 
carrying lines over or across any of such roads or streets at a 
height not less than that required by the regulations of the 
Board of Trade.” 

The case of in re Blagrave’s Settled Estates (ELEc. REV., 
Vol. 52, p. 383), raised the question whether a tenant for 
life of a settled estate is entitled to have the cost of an 
electric lighting station defrayed out of capital moneys. It 
is obvious that a mere tenant for life is not disposed to 
purchase out of income an improvement which will enure for 
the benefit of those who come after him. Mr. Justice Joyce 
held (following Mr. wustice Buckley in re Clarke, 1902, 
2 Ch., 327) that this was not an improvement which could 
be paid for out of capital within the meaning of the Settled 
Land Act (Sec. 25). When the case came before the Court 
of Appeal, this decision was upheld, but Lord Justice Cozens- 
Hardy threw out the interesting suggestion that it would 
be desirable to extend the Acts so as to allow provision to 
be made for supplying gas or electric lighting to a mansion 
house. This, however, was a matter for the Legislature, not 
for the Court, to decide. 

In the case of the Gas Light and Coke Co., Ltd., v. the 
Cannon Brewery Co., Ltd. (ELEC. REv., Vol. 52, p. 470), it 
was decided that an incoming tenant of premises who 
continues the trade or basiness of an outgoing tenant, and 
who has paid a consideration to the outgoing tenant 
for so doing, is personally liable, and may be sued 
for arrears due from the outgoing tenant for gas 
supplied to the premises. The same principle applies to 
electricity, and the effect of the decision may be said to be 
that, in the above circumstances, the company cannot switch 
off the current, but must bring suit against an incoming 
tenant to recover sums due. 

The case of the Attorney-General v. the Mayor, &c., of 
Barnstaple (ELEC. Rev. Vol. 52, p, 766) showed clearly 
that it is not competent for a local authority. supply- 
ing electric light to supply electric fittings without an 
express provision to that effect in the Act under which they 
work. It appeared that in 1900 the cefendant Corporation 
obtained from the Board of Trade a provisional order. In 
the summer of 1902 they circularised the ratepayers, and 
gave out that they were prepared to supply electric fittings, 
and fit them up in private houses. Two ratepayers moved 
the Attorney-General to bring an action, and as a result of 
the litigation the Corporation consented to the following 
order :—‘ The Corporation undertake not to do any further 
installations for customers, or to expend any further moneys 
on private installations except in pursuance of obligations 
already entered into.” 

In the case of Carver v. The Great Northern, Piccadilly 
and Brompton Railway Co. an action was brought by the 
owner of certain flats in the netghbourhood of Sloane Square 
for an injunction to restrain the defendant company from 
creating a nuisance. The company had found it necessary 
for the purpose of their undertaking to sink a shaft within 
25 yards of the plaintiffs’ premises. The work of clearing 
away the tunnel soil was carried on continuously day and 
night. The plaintiffs alleged that a nuisance had been 
committed by noise and hammering. The defendants relied 
on their statutory powers, but part of the works had been 
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carried ont at a time when they had no such powers. In 
respect of the nuisance occasioned during this time, the judge 
awarded the plaintiffs £20, but upon the rest of the case he 
said :— : 

In this case, if the railway company were using all the reasonable 
care which experience and engineering skill could devise, they are 
absolved, Public works of this kind must be extremely objection- 
able to people in the neighbourhood, but the question is whether 
the annoyance can be avoided in the reasonable ing out of these 
works according to the best methods, in the light, not only of what 
was done in other cases, but of the knowledge which engineers in 
command have acquired from those cases. In my opinion, the rail- 
way company have, upon the whole, so acted reasonably, and they 
have promised to do what they can to reduce the noise of rocking 
the skips by the use of wooden instead of ironshovels. It would be 
equally unreasonable to require them to acquire more of the land, 
which they had, in fact, scheduled, when what they were now doing 
worked well. His Lordship also quoted with approval the following 
dictum of the Master of the Rolls in the case of Southwark and 
Vauxhall Water Co. v. Wandsworth Board of Works (1898) 2 Ch. 
603, where he said :—‘‘ The only obligation on the defendants was 
to use reasonable care to do no unnecessary damage to the 
plaintiffs,” 

In the case of Mile End Guardians v. Hoare (19 T.L.R. 
606) an engine house and machinery were situate within and 
formed part of a workhouse, and were used by the Guardians 
for the purpose of supplying electric light and power for the 
workhouse. It was decided that the workhouse was a 
“public building” within the meaning of Schedule 6, 
Part I. (20) of the Factory and Workshop Act, 1901, and 
that, therefore, the engine house was a “factory,” and the 

engines required to be fenced. It may be well to recall the 
fact that the expression, electrical stations, includes “any 
premises or that part of any premises in which electrical 
energy is generated or transformed for the purpose of supply 
by way of trade or for the lighting of any street, public 
place or public building, or of any hotel, or of any railway, 
mine or other industrial undertaking.” 

A summary of electrical cases in 1903 would not be 
complete without some reference to the case of the 
Metropolitan Electric Supply Co. v. The Mayor, &c., of the 
Borough ot St. Marylebone. This case has recently been 
dealt with at considerable length in these columns. In the 
early part of the year, by an award of an arbitrator who 
acted in pursuance of an Act of Parliament, the Council were 
ordered to pay to the company a sum of £1,212,000 for the 
compulsory purchase of so much of the company’s under- 
taking as lay within the borough. As the award was not 
immediately acted upon, the company went to the Chancery 
Division, and obtained an order for the specific performance 
of the contract. The original order was that payment should 
be made on or before December 31st, 1903, but early in 
December the Council applied for an extension of time, on 
the ground that it was impossible for them to find the money. 
They stated that they were applying to Parliament next 
session for leave to obtain a loan to meet the liability during 
the next session. Mr. Justice Buckley made an order 
extending the time, subject, however, to an inéerim payment 
of £60,000. The electrical world will watch with interest for 
the final settlement of the difficulties which have arisen in 


this case. 








CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. 


Steam Turbines vy. Reciprocating Engines. 


I am glad that Mr. Morcom and I are agreed on one 
point at last—the meaning of load factor—for I certainly 
gathered from his last letter that he was mixing the plant 
capacity with it. I am also sure, if he will discuss the 
matter with the many consulting engineers who recommend, 
and station engineers who use, his engines, he will 
appreciate as much as I do its value in reducing the 
coal bill. 

It is unfortunate that he should have selected the 
Coronation as affording an extra high load at Cambridge. 
Did he know the University town, he would remember that - 
the celebration took place in August, when some 75 per 
cent. of the consumers were away, and that the value of this 
imaginary maximam would be about half of that on a 
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winter Saturday night. I cannot speak of Scarborough ; 
but let it be remembered that 19 towns out of 20 have 
an abnormal load at Christmas which is denied to both 
Cambridge and Scarborough. 

Now as to the alleged excess of plant, in all stations when 
stepping from small units to large ones it must be the case, 
and I will show that turbine stations are not alone in their 
excess. I have before me a circular letter and pamphlet 
which has been distributed by Messrs. Bellise, and if the 
reciprocating engine needs the circulation of such an effusion 
it must, indeed, be in a bad way, but more about this anon. 
At present I take from a list of stations attached to it (in 
which are installed Belliss engines) nine of these. I might 
well ask are the engineers so apprehensive of piston 
valves seizing, or (as has happened before) the whole engine 
collapsing through water, that they need from two to four 
times the plant required for their maximum load. 


Station. Maximum load. Plant. Ratio. Year. 
Ayr’ - 4< .. 460 Kw. 1,125 kw. 1:25 6th. 
Barnes ... soe BED: «5, 470 ,, 1:41 2nd. 
Buxton... ee | ae 534 ,, 1:29 1st. 
Coventry ee ae 1,800 ,, 1:3°4 7th. 
Leeds ... oH 126 :,, 8,740 ,, 1391 9th. 
Plymouth ee 2,300 ,, 1: 2°5 3rd. 
Taunton le 1,080 ,, 1:23 13th. 
Worcester ee 1,725 ,, 1:3°4 8th. 


Barnes and Buxton have batteries as well. 


I do not wish to question Mr. Morcom’s impartiality in 
compiling his list, but I would ask him to carry his spirit of 
fair-play a little further. Mr. Swinton and I have both 
drawn his attention to the inclusion of a partly water-driven 
station, and as yet he has not deigned to reply or withdraw 
it; further, non-condensing turbines have been over and 
over again admitted out of the running with reciprocating 
engines as regards coal. Why does Mr. Morcom still insist 
on dragging them in? That non-condensing turbines have 
scored in another way I will presently remind your readers. 

The average of 160 stations only shows that the bulk is 
not as good asthe sample. I regret, however, that I am 
not able to follow the turbine bulk figures. Firstly, I 
cannot call to mind 8 turbine stations exclusively, the 


nearest approach is as follows :— 
Name of station, 


Coal per unit, I,H.P, reciprocating. 


Blackpool aes se “Old. coe -- 1,500 
Newcastle District ... ‘52d. 

Cambridge eae ee ‘66d. 

Scarborough ... * "85d. 

West Bromwich... oe "55d. 

Morecambe ie «6 «= ed. 490 
Melton Mowbray a 64d. 

Whitby ... oes aan ‘95d. Not in Hlectrical Times List. 

ee -- a o 706. = ‘747 average. 


My list therefore gives turbines average 747, against the 
engine *738, a difference of *009 or 1°2 per cent., which is 
certainly hair splitting, but this is not all. Mr. Morcom 
will not agree to the inclusion of Newcastle-on-Tyne in his 
turbine list, because there are reciprocating engines as well, 
does he include it in the 160? Yet he insists in classing 
Blackpool and Morecambe, both mixed stations. It is a 
sad coincidence for the reciprocators that the most costly in 
coal should have the largest ratio of reciprocating plant. 
Removing the two mixed stations, and adding a large 
allowance to Shipley—viz., 75 per cent. for steam received 
from the destructor, the average is only *643. 

This is a similar example of reading figures and facts 
simultaneously, and is as instructive as the reduction of Cam- 
bridge and Leeds to the common basis of “smudge,” and 
adjusting the railway rate. 

I well remember the excellent result of the Wallsend 
Slipway Co.’s engine at the Newcastle station, and Mr. 
Laing is to be complimented most highly on it ; all the same 
it only represents one-ninth of the total capacity, and the 
new station is to have 11,000 Kw. of turbines, The con- 
sulting engineer of this station does not appear to have much 
doubt as to which type of engine is the better. 

My surprise is much greater than my disappointment that 
Mr. Morcom will not accept the figures I have given him 
for the value of vacuum. It is not, so far as I know, usual 
for the members of the great Institution to which we both 
belong to openly doubt the words of each other. I have 
accepted the figures of the tests made in Mr. Morcom’s 


works ; is it too much to ask him to accept those made in 
the works where I was manager ? : 

Mr. Wilkinson’s figures were based on a table which I 
have not only demonstrated to be wrong, but have the 
authority of the makers to say so. If your correspondent 
had only taken the trouble to calculate the theoretical 
efficiency of a steam engine under the conditions of the 
Cambridge tests, he would have saved himself being misled 
by the statement attributed to Mr. Emmet. Unfortunately, 
I have not the paper referred to by me, but what Mr. 
Emmet did say or meant to say was, probably, that the 
theoretical value of an inch of vacuum is about 6 per cent. ; 
even this is a high figure. Much’ as turbines have pro- 
greased their builders have little hope of attaining to the 
standard of the Rankine cycle. 

To come to the pamphlet issued by Mr. Morcom’s firm, 
I am much obliged for the character of great ingenuity, 
but I cannot hope to aspire to the height of this document. 
I note that it is copyrighted, which I trast does not preclude 
my pointing out its errors. It is, indeed, surprising that a 
firm with so deserved a world-wide reputation should lend 
their name to so misleading a compilation. 

The length of this letter prevents me dealing with the full 
contents, but briefly stated, it is an application of the table 
of seven turbine and reciprocating stations, but instead of 
seven stations it adds two Metropolitan, making nine turbine 
stations. ; 

The following explanatory note appears : “ The nine turbine 
stations given are the only central stations fitted WHOLLY 
or MAINLY with this form of generator, which have had any 
real duty to perform.” . 

The first given under turbines is the Metropolitan with a 
sale of over 12 million units, and a cost in coal of 122d. ; 
what is the true state of affairs according to a 1904 directory ? 
22 engines by Willans, 5 by Hornsby, 19 Parsozs turbines, 
5 by Westinghouse (2,500 1-u.p. each), and 2 Sulzers 
(5,000 1.4.P. each), a total of 53, and only 19 turbines—is 
this wholly or mainly? Four of the reciprocating engines 
are alone equal to the whole of the turbines, As to 
Woolwich, the proportion of reciprocating plant is greater 
than Newcastle-on-Tyne. Why then did not Mr. Morcom’s 
impartial spirit allow to put in this latter station ? Salisbury, 
with its water station, as I expected, also comes in, and 
lastly, another note informs us that ‘the examples of 
reciprocating stations have been selected so as to be as nearly 
as possible comparable with the others in size, location and 
load factor ; how far the last portion of this is correct Mr. 
Swinton and I have already shown. Further comment on 
this table at present is needless. 

Now as to the retried engines ; the original statement as 
to these was that the later figures were better than the 
originals, We are, however, arriving at a modified state of 
affairs. I fear so ingenious a method of lumping the figures 
at all loads would not go down with many customers of 
Messrs. Belliss who are known to me. I have not yet seen 
a reply to the increase of the 1.H.P. consumption, which 
is now 7°96 per cent. 

To come back to the Metropolitan, has Mr. Morcom 
forgotten how turbines came to be used at all? For the 
benefit of your younger readers, it may be worth repeating. 
In consequence of actusl or threatened law proceedings, 
many thousands of pounds werespent in increasing foundations 
and in carrying out everything that the ingenuity of the 
best engineers of the day could suggest, to prevent the 
reciprocating engines shaking up the neighbourhood of 
Manchester Square. Finally an injunction was obtained, 
ordering the station to be shut down unless the vibration 


‘ceased by a certain day. Every engine in the place was 


turned ont, turbines installed, which bave run ever since, 
and the plaintiffs expressed their complete eatisfaction with 
the new plant. In spite of the serious handicap without 
condensers, turbine builders have no reagon to be ashamed of 
the Metropolitan. 

The taunt that turbines figure to so small an extent in the 
country’s total production of engines hardly affects the 
question. Reciprocating engines have been built for upwards 
of a century, while the first turbine was started less than 20 
years ago. Such a start in life goes for a great deal. Turbine 
builders may, however, be well satisfied with the progress that is 
being made, Little more than a year ago there was onJy one firm 
in the country building turbines ; now there are no less than. 
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seven, and, most wonderful to relate, among ,them is a firm 
of reciprocating engine builders whose work and reputation 
are second to none in the world, 

Your correspondent concludes with the usual string of 
ex parte statements, and a list of alleged difficulties and 
troubles. My turbine experience now extends over nearly 
14 years, and I fear my faculties of observation are con- 
siderably impaired, as I have not taken any of them seriously 
to heart ; but, then, I cannot claim to figure amongst the 
best and most ingenious mechanical engineers. 


John H. Barker. 
January 4th, 1904. 





As a small contribution to the controversy on the above 
subject, I am sending you a diagram I have prepared, 
showing the performance of various engines, plotted on a 
superheat basis, These include :— 

(a) 1,000-Kw. steam turbine at Newcastle, as given in 
Mr. Hunter’s paper before the Institution of! Mechanical 
Engineers (refer Hngineering, August 1st, 1902), 145 lbs. 
steam, 26°5 in. vacuum, works test ,%ths full load, being, 
presumably, the tests quoted by Mr. Wilkinson in his paper, 
as the best figures agree with those given by him in 
comparison with the “ Belliss” engine at Leeds. 

(4) I have indicated by a spot the consumption of the 
“ Belliss” 1,400-Kw. engine at Leeds, as per their letter in 
your recent issue. Steam pressure, 180 lbs. ; vacuum, 
25°6 in. ; tests on site, 

(c) Ditto Wallsend Slipway engine at Newcastle (refer 
Mr, Minshall’s paper, Proceedings Institution of Civil 


See ae 


—— 





Water Consumption ibs. per kwt. per 








120 160 
Superheat Deg. Fah. 


40 80 


Engineers, Vol. CL.I., page 200). Steam pressure, 192 lbs. ; 
vacuum, 25°6 in. Test on site. 

(d) Line showing performance of 3,000-H.P. “ Sulzer’ 
engine, as published in the Engineer of May 25th, 1900. 
Steam, 200 Ibs., condensing. 

(e) Ditto, Van den Kerchove 250-H.p. engine (refer 
American Electrician, June, 1903). 130 lbs. steam, 27°7 in. 
vacuum, 

It will be noted that the turbine lies well away above 
any of the others, and that the gain due to superheating 
with the turbine is at a very low rate after about 140° super- 
heat, whereas the improvement with the reciprocating engines 
is well maintained. Is the turbine, after all, nearer its 
limit of economical performance than the reciprocating 
engine ? 


’ 


A Student. 





Breakdowns at Electricity Works. 


A point in connection with electricity stations which is 
thrown into prominence by several recent breakdowns is 
that when compared with a gas distributing system there is 
too small a reserve of power. 

Accidents occur at gas works we may be sure, but owing 
to the provision of gasometers, and possibly better manage- 
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ment, we seldom hear of the gas supply of any town being 
cut off for even an hour. Until, therefore, electrical engi- 
neers discontinue the present hand-to-mouth policy with 
regard to the generating plant, and provide independent 
storage they will always be open to criticism by the gas 
engineer, and properly so. 

Breakdowns do a tremendous amount of harm to the 
industry by giving the opposition something tangible to talk 
about, for how can one insist that electrical supply has got 
beyond its breakdown days when a city with the resources of 
Bristol makes such an exhibition? It is no use trying to 
explain the how and the wherefore to the man in the street. 
He judges by results, 

The kind of reserve power would depend on the system 
of supply, but of the two—namely, a lack of machinery or 
a storage battery, the latter is the most convenient. Even 
for an alternating current station, its ineconomy is mure than 
covered by the fact that it can be immediately thrown into 
the circuit, and will withstand large temporary overloads in 
case of accident. Asa matter of fact, the proper provision 
of reserve power is a form of insurance, and should be under- 
taken as a duty by every public supply station. 

One result of these breakdowns should be the inundating 
of accumulator and electrical engineering firms and makers 
with orders; but I fear this will not be the case. Electrical 
stations will go pottering along in the usual hand to mouth 
way until further breakdowns bring discredit on electric 
supply. 

The man who loses his station ought to be treated in the 
same way as the captain who loses his ship. Itis no time 
for messages of condolence but rather one of censure—if not 
on the engineer then on his employers for not providing him 
with an equipment “ properly found” in every way. 


E. Kilburn, Scott. 
London, E.C., January 4th, 1904. 





Tower Wagons. 


We have read Mr. Harvey’s notes on tower wagons, and 
should like to say that our experience in building these has 
taught us to make our wagons wider at the wheel base than 
we used to do. We think, however, that it is only fair to 
ourselves to mention that the difficulties which occurred in 
the early days were largely due to a craze to have tower 
wagons built too light and too narrow, in order that they 
might occupy a minimum of space in the roadway. As time 
has gone by, electrical engineers have found out the mistake 
of their demand for lightness and narrowness which 
sacrified efficiency. 

We are also sorry to say that whenever an accident or 
mishap occurred toa tower wagon, the blanie was invariably 
thrown upon our shoulders. However, our shoulders are 
wide, and instead of being submerged, we have overcome 
the difficulties and prejudices, and our business has 
advanced. 

We have inquired from many sources, and we find that 
not nearly so many American-made wagons are now imported 
as used to be; and we pride ourselves upon the fact that 
whereas the life of many of the imported American wagons 
has not exceeded two or three years before needing to be re- 
built, we can give many illustrations where our tower wagons 
have been in use for eight and ten years, and are still doing 


good service. 
J. H. Heathman & Co. 


Pargon’s Green, London, S.W., 
January 4th, 1904. 





Production of X Rays. 


In answer to your correspondent “ Grateful,” I should 
say that some form of synchronised interrupter would enable 
your correspondent to work both the X ray and high fre- 
quency apparatus most satisfactorily upon the electric 
mains. 

As the supply pressure is rather high, it would un- 
doubtedly be an advantage to use a small transformer (say 
of 800 watts) to reduce the pressure for the coil circuit to 
about 80 volts, whilst the synchronous motor, driving the 
break, can, of course, be run separately from the 200-volt 
mains, 
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I have several of these plants working for some time past, 
and the discharge from the secondary of the coil is abso- 
lutely uni-directional and satisfactory both for apparatus of 
high frequency and for working X ray tubes, the only slight 
difficulty being the initial synchronising of the motor, which, 
however, takes less than a minute. 

A. W. Isenthal. 

London, W., January 4th, 1904. 





Replying to the query of “Grateful” in your issue of 
the 1st inst., I am pleased to be able to inform him that I 
have during the past two years worked X ray and high 
frequency apparatus direct from the mains of the County of 
London and Brush Provincial Co., supplying current at 
200 volts 50 ~ using aselective step-down transformer, and 
a “ Batten” patent synchronous interrupter. 

The latter piece of apparatus combines a mercury plunger 
form of contact-breaker and polarised vibrating armature. 
Your correspondent can be shown a complete installation by 
appointment, if he so desires, and is able to visit this part of 
the world. 


East Dulwich, S.E., 
January 2nd, 1904. 


Geo. Sutton. 





Gas Fatalities: Statistics Wanted. 


Can any of your readers tell me where I can get any infor- 
mation regarding the number of deaths that occurred during 
1903 through gas fires, explosions, or suffocation. I have 
had a tough fight with the gas authorities in my district and 
I want to be in possession of actual figures showing what gas 
really can and does do. 

Electricity Works Manager. 


[Our correspondent will find something to interest him 
among our “ Notes” to day. If any of our readers have 
had occasion to collect any such data or information in the 
course of their competition with gas companies, we shall be 
pleased to hear from them.—Ebs. E.R. ] 





Superheated Steam. 


I regret to see Mr. Erith recommending so seriously 
wasteful a procedure as the wilful and deliberate dilution of 
furnace temperature by the inlet of excessive air. It makes 
no matter whether such air is admitted through or behind 
the fire, the result is the same. 

I am aware that all the common toasting fork types of 
separately fired superheaters do employ this wasteful and in- 
efficient method of temperature reduction. The result is 
that the fuel efficiency for such superheaters is only about 
35 per cent., or perhaps at times 40 per cent. 

The temperature of the furnace gases is 2,500° F. to 8,000°, 
or it may be even 3,500° as claimed by Mr. Erith. The 
maximum temperature allowable on superheater tubes is, 
say, 1,300° or 1,400°. Obviously, therefore, the excess of air 
must be about 100 per cent. let in between the furnace and 
the superheater tubes. The gases must leave the super- 
heater at about 650° in any case. If diluted to double 


weight this 650° represents really 1,800°,on a proper basis, | 


That is to say, the waste heat is doubled and the fuel efficiency 
is reduced. Mr. Erith entirely begs the question when he 
speaks of bad and good practice in connection with so waste- 
ful a system as he recommends. The only way in which a 
separately fired superheater can be dealt with so as to secure 
good fuel efficiency is to burn the fuel in the best possible 
manner with the minimum sufficient air, and the highest 
possible temperature. ‘The excess of temperature above 1,300° 
or 1,400° must then be usefully abstracted. In our system 
we employ this heat to raise the whole body of the feed 
water to the full temperature of the boiler. This converts 
the boilers into evaporators only, and enables us to dispense 
with one or even two boilers in six. The gases cooled to 
the safe temperature, then pass on to. the superheater and 
finally leave at about 600° F., carrying with them the 
minimum amount ‘of heat, and the fuel efficiency of this 
» combination is equal to that of a boiler. The expense of 
_ the. system is covered by the saving effected in the number 
_ of the boilers. It seems folly to burn fuel at a 38 per cent, 





efficiency in order to secure the unsteady and uncontrolled 
superheat which alone is obtained from all the uncontrolled 
superheaters of small tube type. With the efficient use of 
fuel, the absorption of surplus temperature by water, and 
the control exercised by our inner system of control pipes, 
we consider that we have put superheating upon a sound, 
scientific and economical basis, in proof of which our super- 
heaters have run under the severest conditions for as long 
as five years without a sign of damage. nat 

Considering that coal is the basis of our national life, it is 
pitiable at this day to find methods of working advocated by 
the maker of a stoker which contemplate the waste of two- 
thirds of the calorific capacity of the fuel. 

I might add that the enormous volume of waste gas 
rejected at 650° F. is of little comparative value for subse- 
quent use in the economiser, for it lacks that head of 
temperature necessary for heat transmission. Moreover, the 
flues are overloaded by such volumes of gas, and the draught 
is impaired to the reduction of the general efficiency of the 
boilers also. , 

We hold it essential to burn fuel for superheat in a 
manner as efficient as it is attempted to do under a boiler. 
Superheat, if thus produced, must of necessity secure economy. 
The huge economy that can be secured by the use of super- 
heated steam is amply proved by the fact that some economy 
is secured even by those imperfect superheaters which are 
purposely flooded with cold air as above and as described by 
Mr. Erith, but this is not steam engineering. It is a reproach 
to the very name, and it is evidence that the principles and 
practice of the art of superheating are not understood, for no 
man of sense would deliberately propose to dilute temperature 
in a heat engine to obtain an economy unless no other course 
were open. Until the discovery of the system of internal 
water control, and the application of feed reheating to bring 
the gastemperature below 1,400° F. there was some excuse for 
other methods if a net economy could be shown. But no 
excuse now exists for burning coal at 35 per cent. efficiency. 


For The Cruse Controllable Superheater Co., 
W. H. Booru. 


2, Qucen Anne’s Gate, S.W. 





Small High-Speed Motors. 


With reference to the “Correspondence” column in your 
December 25th issue regarding small high-speed motors, we 
have built several of these ranging up to 4,000 revolutions, 
and are quite open to accept orders from “J.S.” of the 
sizes he states—7.¢., 10—30 B.H.P. running at 4,000—5,000 
revolutions. 

We make a speciality of these high-speed machines, and 
up to the present have had absolutely no complaints whatever, 
and to the best of our knowledge they are all running 
satisfactorily. 

For Rhodes Electrical Manufacturing Co., 
H. Hanpury Hopkins. 


London, E.C., December 31s/, 1908. 





Electrical Canal Haulage. 


Your leaderette is interesting, but rather disappointing. 
The writer does not state what an electrical canal is, nor how 
he proposes to haul it! I want to know. 

Wishing you all a Happy New Year. 


[! ?—Ebs. E.R.] 


B. F. 





The Working of the Maximum Demand System. 


In reply to your correspondent’s letter in your issue of 
December 18th dealing with the working of the maximum 
demand system, as I have had todeal with numerous complaints 
on this question in my capacity as meter inspector of a large 
provincial corporation, I am much interested in the matter, 
and feel myself qualified to offer a few suggestions. 

The usual remedy for this complaint is to immediately 
change all the blackened lamps and put in their place lamps 
of a reliable manufacture (not the cheap German lamps at 
present. flooding the market). ; 
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If he finds that this does not check the rise of his demand, 
he should get. his indicator tested by his local suppliers (who 
will do it probably without charging anything, not like gas 
companies who sometimes charge 10s.), and also have the 
whole installation thoroughly. tested for leakage to earth. I 
feel confident that if he follows out these few suggestions, his 
trouble will soon be at an end. I should also like to point 
out that his complaint is an everyday affair, and it is nothing 
unusual that the demand should rise 5 per cent., as his does, 
which is equivalent to a 60-watt lamp consuming 63 
watts. I have often tested a guaranteed 60-watt lamp and 
found it to take between 70 and 80 watts, especially in cheap 
lamps ; hence the economy in always using the very best 


lamps. 
E. M. F. 
December 21st, 1903. 





Electric Shocks on Flat-back Switchboards, 


In the Exxcrrica, Review of Ist inst. your corre- 
spondent, Mr. Walton, mentions an accident to a man on a 
Ferranti switchboard in a Midland station. I should like to 
give him a few particulars of this accident, as some of his 
statements are not quite correct. 

In the first place, the man was not removing an instrument 
when he got the shock, or handling one in any way, but was 
inserting an isolating plug, to make a panel “ alive” which 
had previously been made “ dead.” 

As Mr. Walton is no doubt aware, each of the 7,000- volt 
bus-bars on this type of board is enclosed in a separate 
“cell,” running the whole length of the board, and 
accessible from the top by removing slate slabs which cover 
the whole in. 

Whilst the unfortunate man had one of these slate slabs 
temporarily removed, he, through reasons explained below, 
fell bodily forward, and in so doing put one hand down 
inside the cell, and made contact with the live bus-bar, 
getting a shock which knocked him off the board. Although 
he received a severe burn, his principal injury was caused by 
falling from the top of the board to the floor, a distance of 
about 7 ft., and severely injuring the muscles of his back. 
I think I am right in saying that he still suffers greatly 
from this cause, whilst the electrical burns are quite 
healed. 

The primary cause of the fall is to be found in the fact 
that at the time the man was far from being physically well ; 
in fact, on the morning of the day in question he told the 
writer that he was hardly in a fit state to do any work at all. 
There is no doubt that whilst on the top of the board he was 
overcome with a sudden faintness, or turned dizzy, and this 
caused him to pitch forward on to the bus-bars, where he 
would most likely have received a fatal shoek but for the 
protection afforded by the very complete system of cellular 
construction. 

As the man held a responsible position, and had a full 
knowledge of the work he was doing, and the stuff he was 
handling, he ought to have had more sense than to attempt 
to work in his bad condition of health; and although the 
accident was very unfortunate he had only himself to blame 


for the disastrous results, 
F. Heppenstall. 
Wolverhampton, January 4th, 1904. 


A rigmarole, such as that contributed by my young and 
amiable friend Mr. Fredk. Walton, A.I.E.E., containing as 
it does so many quibbling personalties, and being so 
ludicrously Prose | of any real matter bearing on the subject 
under discussion, does not appear to me to call for any reply, 
and in dismissing him I would merely say with Shakespeare, 
* Repair thy wit, good youth, or it will fall to cureless ruin.” 


P. B. Aimer. 
Manchester, January 5th, 1904. 





There is one fundamental feature in switchgear design 
which has escaped Mr. Frederick Walton’s attention. 
Current must pass through the human body to kill, and 
that cannot be effected without touching at the same time 


with two different parts of the body two conductors of 
differing potential. 

If Mr. Walton will consider this simple truism, he will 
find a solution to the whole of his letter in your last issue, 
and he will understand why there is an absence of fatal 
accidents on the Ferranti gear, on which it is difficult to 
accidentally touch at the same time fittings of opposite 


potential. 
H. W. C. 





Walsall Switches. 


On December 11th, 1903, the readers of the ELzcTricaL 
REVIEW were told that Messrs. Richardson were the “ original 
makers” of the switch illustrated in your issue of lecem- 
ber 4th, as of our manufacture. Now, however. this firm 
state that they merely “ mentioned ” that they were making a 
similar switch. We can only suppose, therefore, that Messrs. 
Richardson thought that this item of news would be of 
general interest to your readers, and it is possible, that it 
might advertise their goods. If this be the case, they ought 
to feel grateful to us for the use of our block. 

If they had been making this switch for four years they 
would not be the “ original makers,” as we are prepared to 
prove, if necessary. 

The Walsall Electrical Co., Lad. 

January 5th, 1904. 





“ DisausTeD,” writing on the subject of shift engineers, 
has neglected to send his name and address.—Eps. E.R. 








AMERICAN STEAM TURBINE TESTS. 





As the respective merits of the turbine and reciprocating engine are 
receiving close attention in the engineering world at the present 
time, the following results of some tests on a Westinghouse-Parsons 
turbine built for the Cleveland, Elysia and Western Railway, 
abstracted from our esteemed contemporary, the Street Railway 
Journal, of New York, will be of interest. 

The particulars are contained in a report to the Chief of the 
Bureau of Steam Engineering of the Navy Department, Wash- 
ington. 

The turbine was of the two-stage type, direct connected to a 
400-volt, three-phase, alternating current generator. In view 
of the heavy overloads for which it was designed, it would be 
rated as a 1,500-Kw. turbine rather than a 1,000-Kw. turbine. 
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The reheater between the H. and L.P. turbines was not used in this 
machine, but replaced by an ordinary receiver pipe and separator. 

The testing of this machine was performed in the turbine depart- 
ment of the Westinghouse Machine Co., and was carried out with 
great accuracy. 

The exhaust was taken out at the bottom of the low-pressure 
turbine and led through a 30-in. exhaust pipe to an ordinary 
surface condenser. The lower part of this pipe was formed 
into a hot-well, at the bottom of which was placed a nozzle with a 
by-pass valve, connecting the suction pipe on the pump either direct 
to the condenser or to the hot-well. A gauge-glass, with means 
provided to ascertain the water-level line, gave readings of the 
amount of water contained in the hot-well when beginning and 
finishing the trial. The hot-well pump discharged directly into 
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either one of the two weighing tanks placed on scales to ascertain 
the amount of water condensed. : 

The circulating pump was driven by @ direct-connected Westing- 
house standard engine, running at about $360 r.p.m. The air-pump 
suction was attached at the top of the condenser and connected to an 
Alberger dry-vacuum air-pump. : ’ 

The air pump was composed of two tandem cylinders, and main- 
tained an average vacuum of about 274 in. The near ends of the 
cylinders were connected by means of a pipe, the outer ends being 
joined to the condenser and atmospheric exhaust respectively. A 
suspicion which existed that the vapour discharged some water, was 
verified by coupling the atmospheric connection to a small condenser. 
In this way, 44 lbs. of water were separated per hour, which amount 
should be added to the results in the test tables. .The water sepa- 
rated in the receiver pipe was measured and trapped back to the 
condenser. 

After passing the current through transformers it was absorbed 
in a water rheostat, and readings obtained in the usual way. 

From the table, the speed will be seen to vary between 1,480 
and 1,456 revolutions per minute. ; 

During the whole run of four hours the speed of the turbine 
shaft was nearly constant, although the load was increased 
from its rated capacity of 1,000 kw. to 1,500 Kw., an over- 
load of 50 percent. By comparing the pressure at the steam inlet, 
when working under the two different loads, due entirely to the 
action of the governor, the above-mentioned facts may readily be 
accounted for. 

When analysing the figures given, it should be borne in mind, 
that the turbine cylinders were not lagged, but simply covered over 
temporarily with felt roughly tied in place, and, therefore, the 
results obtained may, under other circumstances, be slightly im- 
proved upon :— 


Killowatts ... eee ase ies .. 1,510 1,019 
Equivalent brake H.P. delivered to the 
generator, at 195% efficiency of the 


latter ss 5s 2,181 1,437 
Revolutions per minute... _ coe A456 1,480 
Steam pressure above throttle, lbs. persq.in. 149°4 146'2 
Steam pressure below throttle, lbs. persy.in. 148°8 101°1 
Vacuum referred to 30 in. barometer, in. ... 27°5 27°83 
Dryness of steam at throttle oh ae 0994 0995 
Steam per hour per electrical H.P., lbs. ... 13°99 15°31 
Steam per 8.H.P.-hour, delivered at the 

turbine coupling at 95 per cent. gene- 

rator efficiency eos ove a 13°29 14°54 
Steam per 1.H.P.-hour at 85 per cent. 

combined effieiency of generator and 

engines, lbs. ssa as ees tee 11°9 13:01 


The dotted line curves in the diagram indicate the steam con- 
umption when dry saturated steam was used, and the full line, 
when working with a superheat of 25° F. 








THE ELECTRICAL ARRANGEMENTS AT THE 
CHICAGO THEATRE. 


Tue following particulars of the electrical installation at the 
Iroquois Theatre, whose terrible calamity appalled the world last 
week, are taken from the Western Electrician for December 12th:— 

In the equipment of the new Iroquois Theatre, recently opened 
in this city, are to be found the latest ideas known to the stage 
electrician. 

Electric power is obtained as direct current (110—220 volts) from 
the Chicago Edison Co’s. system. It comes from two main 
feeders—one from the Randolph Street rotary-converter sub-station 
in the Masonic Temple, and the other from the Dearborn Street 
sub-station in the Boyce Building. 

The wiring about the building and leading to the stage switch- 
board is carried through iron-pipe conduit of the most approved 
construction ; indeed, a marked feature about the building and the 
equipment is the great care which has been taken to make it as 
nearly fire-proof as is possible with the latest methods of con- 
struction. 

The switchboard is placed on the south-east corner of the stage. 

Here is located the switching apparatus which gives to the switch- 
board attendant absolute control of every light in the house, from 
the clusters at the main entrance to tie most remote lights on the 
stage. 
At the extreme lower left-hand corner of the board are the 
three main switches controlling, respectively, the stage arcs, the 
house mains and the stage mains. The arc and stage main switches 
have a capacity of 300 amperes each, while the house-main switch is 
of 200-ampere capacity. Above these mainswitches are located the 
switches controlling various sections of tha house circuits, including 
the lighting of the auditorium, the foyer, fan circuits, &c. 

The right-hand section of the board is reserved for the stage 
lighting and is the most interesting part. _The general arrangement 
in the lower part of this section is that wf three lines of switches 
extending across the board, each line of citcuits being controllable by 








two main switches on the left. Each of these groups of circuits repre- 


sents a different coloured light; the top one is white, the middle . 


blue, and the bottom red. The first switch of each row controls the 
footlights, and the second the proscenium lights (the arch over the 
stage front). The next six switches in each row control the six 
border light circuits, the border lights being arranged in fireproof 
troughs on the edges of the curtains. The remaining switches control 
special circuits, such as the bunch lights and stairway lights. 

Coloured lights have naturally an important place in theatrical 
equipment, and the arrangement of the circuits of this character 
has been worked out to a nicety. Any combination desired can be 
obtained. The red, blue or white footlights may be thrown on 
separately, or the red and blue together, giving a purple effect. All 
three colours may be thrown on, giving a lighter purple. Similarly, 
with the border lights, any combination of the three colours may be 
obtained, and any number of borders may be illuminated according 
to the switches thrown. The switching apparatus ‘is of Crouse- 
Hinds manufacture. 

The remainder of the board is taken up by the Wirt dimmer 
apparatus. The general arrangement of this apparatus includes a 
number of rheostats placed above the board, and supplied with 
pulleys instead of handles for turning the resistance contacts. 
There is one of these rheostats included in each of the circuits 
represented by the switches already described. Oathe upper part 
of the board are placed three lines of shafting, each shaft bearing a 
number of loose pulleys with handles attached. From each shaft 
pulley a wire is passed over the corresponding rheostat pulley. 
The pulleys on the shafts can be turned separately to throw resist- 
ance in any desired circuit, dimming the lamps, or, by means of a 
clamping device, the pulleys may be fastened to the shaft and 
turned by the large handle attached to the shaft. 

Suppose, for instance, that it is desired to dim all the blue lights 
on the stage. All the pulleys on the middle shaft are clamped fast 
and the shaft revolved, bringing about the desired effect instantly. 
Again, perhaps all the lights are on—blue, white and red—and for 
some reason these should be dimmed. Then, by means of the 
gearing connecting the three shafts at the left, which may be thrown 
in or out of connection, all the shafts may be revolved at once by 
any one of the three large handles, and every light on the stage 
dimmed. 

White marble is used for the switchboard panels. The board is 
6 ft. 4 in. in height by 9 ft. in width. 

Besides the incandescent lamps used on the stage taere area 
number of arcs required for illuminating drops and various other 
purposes. These arcs are of 2,000 c.p. each and are mounted in 
reflectors, forming a sort of searchlight. There are six searchlights 
at each end of the stage mounted high up in the wings for throwing 
light down on the various scenes. Four movable ones in each of 
the wings stand upon the floor and are supplied with conductors 
which may be plugged into terminals located in fireproof terminal 
boxes in the floor of the wings. In all there are 12 of these ter- 
minal boxes, and they contain terminals for both incandescent and 
arc circuits. Two more 2,000-c.P. arcs are used in a powerful 
“ gpot” light in the balcony. The wiring of this circuit is very 
flexible, and is so arranged that the light may be operated from one 
limb of thé circuit with the rheostats situated at the switchboard 
and controlled by the attendant there, or from another limb of the 
circuit with the controlling rheostats in the balcony. 

Two arcs, each of 2,000 o.P., are located on the platform above the 
switchboard. These lights are so wired that every other light in the 
house may be turned off and their circuits still remain alive, which 
isa desirable feature, as at times it is necessary to have the house 
and stage in complete darkness while a single ray or beam of light 
is made to play upon a certain scene. 

The proscenium lights, already mentioned, are mounted in a 
reflector trough which turns upon hinges, serving to direct the light 
at different angles. This is a new idea in stage lighting, and is 
said to be a very desirable arrangement. 

Another new feature is the location of an arc terminal in the 
extreme rear of the stage, in the back wall in fact. Perhaps per- 
formances may be given for months without requiring an arc light 
in the extreme rear, but on some occasion it wil! be needed, and 
needed badly, and without a terminal at that point for just.such 
emergencies recourse would be necessary to temporary wiring. 

A convenience not generally found, even in the more modern 
theatres, is an elevator running from the stage to the dressing 
rooms, both above and below. This elevator is electrically operated 
and greatly facilitates matters during a production where several 
hundred people take part. 

Having described the equipment of the stage, some space should 
be given to the general lighting of the theatre. Upon entering the 
Soyer one is impressed with the beauty of the graceful arches, 
which, one tier above another, rise to the beautifully designed 
ceiling, with its central features of decorative glass work. The 
entrances to the dress circle and balcony are reached by marble 
stairways on each side of the foyer. On every landing are located 
clusters of electric lamps with frosted globes mounted upon 
pedestals of a design and tint to harmonise with their surroundings. 
These lamps light up the nooks and corners in the landings, and 
when multiplied many times by mirrors produce an effect that is 
traly artistic. 

The prominent feature of the lighting of the auditorium is a 
large electrolier or “‘ sunburst,” containing 120 16-c p. incandescent 
lamps. The electrolier is composed of small sections of plate glass 
formed into a large balloon-shaped globe, with the lights arranged 
in circles in the interior, The rest of the lighting in the audi- 
torium, like that in the foyer, is composed of clusters of 16-c.P, 
lamps. 

In a production such as the one now on, “ Mr. Bluebeard,” every 
light in the house is at times brought into use, besides much special 
lighting done by the company. 
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THE DESIGN OF DIRECT-CURRENT 
MACHINERY. 


By VAL. A. FYNN. 


(Continued from page 5.) 


THE writer has repeatedly come across cases of widely vary- 
ing iron losses in armatures built up out of one batch of 
iron. The impossibility of the accurate predetermination 
of the iron losses seems generally admitted; some 
good designers even go so far as to make a practice of 
doubling the iron losses as indicated by the formule they 
use. 
The writer has found that the formula of Steinmetz for 
losses through hysteresis, as given below, gives very fair 
average results when 7 is taken at ‘004, and when great 
care is exercised in building up the armature. 

Watts = » x cycles x (lines percm’)? x volumeinem* x 107’. 

The loss through foucault currents is small in all cases 
where ordinary care has been used, and can be fairly estimated 
by means of the usual formula, but under adverse conditions 
it has been proved that this loss as well can assume very 
important proportions. A very striking concrete example 
has been given by Messrs. Parshall and Hobart. 

We are leaving out of the question losses which may 
easily occur in the solid portions of the armature ; the con- 
ditions which lead to sucu losses are now so well known that 
it should always be possible to avoid them. The same holds 
good for the loss due to unequal densities in the pole tips, 
depending on unfavourable slot widths. A further loss, and 
one which it is quite impossible to predetermine accurately, 
is due to the increased densities which occur in certain parts 
of the armature when the same is loaded, this re-distribution 
of the flux being caused by cross magnetisation. 

Having obtained the total armature losses, we are in a 
position to assume the probable temperature rise. The writer 
finds that the following formula gives very fair average results, 
and indicates the temperature such as would be obtained by 
the application of a thermometer :— 


e....< >. eT, 
Cooling surtace x (1 + *15 peripheral speed in metres) . 
For the predetermination of the losses due to the friction of 
the brushes on the commutator, and due also to the contact 


TaBLEe Il.—CoMpaRiSON BETWEEN CALCULATED AND OBSERVED 
SPEEDs. 


Input or output, Revolutions. 
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Distin- | p 
guishing ercentage 
No | 2 | | | error, 

Volts. | Amperes, | Calculated. | Observed, 
1 115 | 113 | 900 | 1000 | +11% 
2 ” | ” | ” | 950 + 56 % 
3 110 94 | 650 | 600 — 76% 
4 ” ” | ” 630 =e % 
5 ” ” ” | 670 Lt 3 % 
6 ” ” | ” 670 oot. % 
7 ” ” | » | 665 | + 25% 
of 115 455 475 | 500 + 52% 
9 ” ” ” 475" | 0 
10 | 500 125 450 460 | +22% 
11 | 230 | 54 2,280 | 2,360 1+ 35% 
12 100 =| ~ #11 1,300 | 1,420 | + 91% 
13 | 215 | 97 | 800 | 760 | —5% 
14 ” ” ” | 760 =o % 
15 ” ” ” | 780 — 25 % 
16 ” } ” ” 780 — 25% 
17 ” ” ” 785 — ie % 
18 | ” ” nee | 790 7g 12 % 
19 | 460 16 800 | 830 + 38% 
20 | ” ” ” 830 + 38 % 
21 | ” ” ” 800 0 
22 | 230 38 800 « 780 — 25% 
23 | ¥ | Fe! % 810 + 12% 
24 6 | 150 1,550 1610 | +4% 





* Four machines for this output were exactly right for speed, 


resistance between these brushes and the commutator, we 
cannot do better than refer to the excellent work on the 
subject by Prof. A. Arnold, who never tires in making use 
of the splendid opportunities at his command in order te 





investigate all those questions which are of immediate 
interest to electricians. 

The average figures which he has given for the contact 
resistance between brushes and commutator under varying 
conditions we have always found extremely accurate, so long 
as the width of the brush did not exceed 14 to 2 commutator 
section widths, and as long as the short-circuit current varied 
approximately as a straight line of suitable inclination. 

In the Table II. are given some results showing the 
maximum differences which have been observed between 
the calculated speed and the speed on test for machines 
calculated on the lines we have just been discussing. By far 
the greater part of the machines which have passed through 
the writer’s hands, numbering several hundreds, have shown 
practical agreement between calculated and observed speed. 

It is interesting to note that the table shows very marked 
discrepancies between the speeds of machines of the same size, 
same output, and identical make; this fact further goes to 





Fig. 21. 


discount any conclusions as to the inaccuracy of the method 
of calculation adopted which might be deduced from this 
table, and the writer is satisfied that, for all practical 
purposes, the method holds good. 

In Table III. are collected the full data of this series 
of machines designed for 460 volts, the general appear- 
ance of which is shown by fig. 21. In comparing these 
figures with others, the following points must be borne in 
mind :— 

The maximum efficiency varies from 75 per cent. in the 
smallest size to 92 per cent. in the largest, rising quickly at 
first. The actual maximum occurs at about three-quarter 
load, the efficiency at full load being a trifle less, but still 
above the efficiency at half load. The writer finds that this 
shape of the efficiency curve gives the best mean efficiency 
when taken over a day’s working. 

The commutation is absolutely sparkless for all loads and 
heavy overloads with fixed brushes, and the commutators 
burnish very quickly. 

The final temperature rise after a run at full load varies a 
little from size to size, but never exceeds 80° F., and under 
practical working conditions remains below 70° F. 

The space factor for the armature slots is very low indeed, 
but then the wire is very small and the insulation throughout 
is of micanite. The irregularity of that factor for the field 
coils is, no doubt, due to the occasional mixing of different 
gauges of wire in one coil. 

The Steinmetz output coefficient has been plotted in curve 
fig. 22, and to it has been added the Kapp coefficient ; both 
show a very regular variation. According to the Kapp co- 
efficient, the 7°5-B.H.P. motor is a little out of line, and is 
rated too high. 

The last column but one gives the value of the coefficient ¢ 
in the following formula :— 


Weight in lbs. = c x (Kw. per 1,000 revs.)? 


and shows what very good results may be expected from it. 
The mean coefficient for the two-pole machines is 172, 
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the maximum variations not exceeding 6 per cent. either 
way. It falls to 150 for the four-polers, the variation being 
within 4 per cent. ‘The small discrepancies are easily 
accounted for if we remember that the frame which repre- 
sents the greater part of the total weight is in this series of 
machines used as the shell for the whole motor, and its actual 
dimensions have, therefore, to satisfy mechanical as well as 
magnetic requirements. 

It is interesting to note that for the two-polers the arma- 
ture iron weight represents 11 per cent. of the total useful 
iron, whereas it is 17°5 per cent. for the four-polers. 

The frame, which in all these cases is of cast-iron, 
accounts for 75 per cent. of the total useful iron in the two- 
polers, and for 66 per cent. in the four-polers. 

Had steel been used instead, the weight of the frame 
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would have been reduced by 55 per cent., whilst not increas- 
ing the ampere-turns for that part of the circuit, and this 
would have reduced the proportion of the frame weight to 
the total useful magnetic material weight of the machines to 
57 per cent. for the two polers and to 46 per cent. for the 
four polers. 


Taste IIT —460-Vort Macuines. 


WHEE ENDING Jan. 6TH, 1903. 


BUSINESS NOTES. 


Electrical Wares Exported, 





W2EK ENDING JAN. 5TH, 19(4. 


Adelaide Value £47 Adelaide .. ee -- Value £183 
Alexandria .. oe 404 ” Teleg. mat. .. 1,150 
Auckland 18 Alexandria .. Je + 542 
Bangkok 210 Amsterdam .. 20 
Beira .. 28 Bombay. ee 138 
Bombay .. ee ee 7 Buenos Ayres oe: 84 
oa Teleg. wire .. 142 Calcutta e eo 497 
Brisbane ae “a 164 Cape Town.. .. =e 
Buenos Ayres 298 Colombo ° oe oe 45 
Calcutta * as we co Ate Delagoa Bay a eo 569 
” Teleg. wire .. oe 229 | os Teleg. cable 141 
Canada, via U.S... os 48 | _ Teleg. mat. -. 8,679 
Cape Town .. ° ae 558 | Durban «s “ ae 387 
pe Teleg. mat. 446 “ Teleg. mat. .. 116 
Channel Islands .. oe 89 | East London ee a 
Christiania .. 130 | Gibraltar ee é oe 280 
Colombo P ee ae 191 | Hamburg oe os 85 
Copenhagen. Teleg, cable 85 | ” Teleg. mat. 250 
Durban “ie se ee 1,252 | Kobe Teleg. mat. 73 
» _ Teleg. mat. 1,625 | Melbourne .. : ee 23 
Forcados we 40 | Ostend 84 
Fremantle .. 181 | Otago.. oe ee ee 50 
Iquique 32 | Perim. Teleg. cable 21,243 
Lisbon 73 | Perth ee ° 278 
Madras 10 | Port Elizabeth .. se ee 32 
Malaga ee ee 7 Stockholm, Teleg. wire 68 
Malta.. oe ee es ce 11 | Sydney se aa as -. 668 
Melbourne .. eo ee -. 1,154 oa Elec, light cable.. 2,020 
Nagasaki. Teleg. cable o- 1,442 | » Teleg. mat. << 
Nordenham. Teleg.cable .. 3,967 | Tangiers - sé ° 30 
North Atlantic. Teleg. cable.. 16,560 | Toronto ee ee co 15 
Oporto ee as oo 6 | Wellington .. 91 
Ostend 160 | Yokohama... .. — « 370 
Perth oe 806 “a Teleg. wire 850 
Port Elizabeth 266 | 
Shanghai 61 | 
Singapore .. 104 | 
Sydney oe ve ee 836 | 
ee Teleg. cable .. 658 | 
Tokio.. ee a . 34 | 
Vera Cruz °: > 1,034 | 
Wellington .. 197 | 
Yokohama .. 144 | 
et pe 
Total «» £33,739 | Total ee £35,025 


Foreign Goods Transhipped. 


Cape Town. Elec, lamps Value £17 | 


Maxim’s Annual Gathering.—On Friday last the Sir 
Hiram Maxim Electrical and Engineering Co. held the second 
annual social gathering of their employés at the St. Peter’s 
Institute, Buckingham Palace Road. Among those present 
were Sir Hiram Maxim, Mr. de Meray (chairman of the 
company), and most of the directors and chiefs of the various 
departments. Dancing was interspersed with vocal and instru- 
mental music. During a brief interval, Sir Hiram Maxim 
referred to his early struggles upon the introduction of the 
electric glow lamps, and Mr. de Meray spoke of the pleasure it gave 
himself and his fellow directors to meet their employés outside the 
factory. He said that during the year they had had to considerably 
alter and enlarge their works. 


The Transvaal.—The value of the electric cables, wire 
and fittings imported into the Transvaal during the nine months 
ending with September last is returned at £53,000, as compared 
with only £31,000 in the corresponding nine months of 1902. 











| | | | | Lbs. per xw. oe 1,000 
Distin- | Revolutions | ; | Steinmetz | Fi ; . | revolutions using acast-) otal | > :.| Lbs. per kw. per 1,000 
Ditin, | Revolations| oytyye | Armatore | Steinmets | Foldcoil| . Am per | “Y°Virominame.” | weight of | CoPMoient| “eof magnet 
No, | minute, aimee factor. . | coefficient. | factor. | ference, | Are FTO ees | _ useful formula, material using a steel 
| | | eee Ot copper. | wexat frame, 
é [erence es EN eee ei iP ey NU on [poe td ee SE a i feces Shee eee eee 
| * | | | 
1 1,280 2 153 | 9 15 335 | 71 | 145 27 5 202 | 182 | 84 
2 1,050 3 aa ee i ee 26 269 | 162 | 60 
3 1,000 5 196 | 934 | ‘411 | 217 89 21°5 411 ye 53 
4 825 75 248 786 | 444 | 259 68 19 589 164 | 40 
5 800 10 268 | 724 | -455 | 282 69 18 gos | 182 | 40 5 
6 780 13 "234 | 6°23 | ‘466 | 196 42 16'6 782 140 27 
fon 700 18 "24 575 | -489 | 189 42 15°5 1,108 154 27 
8 725 25 ‘51 | 484 | 301 | 193 39 128 | 1,335 | 153 25 
9 650 32 26 | 4 37 | "489 226 35 10°2 1,629 156 | 22 
| | | 











In the two-polers 20 per cent. of the total weight falls on 
copper, this proportion increasing to 26 per cent. for the four- 
polers. 

The two-polers take 15 per cent. of the copper for the 
armature, and 12 per cent. for the commutator, whereas 
these proportions are 9 per cent. and 17 per cent, respec- 
tively for the four-polers, 

(To be continued.) 








eres Meer: Rowland Oarr & Oo., of London, have 
ved a further re) order for troughi d road 
frames awd covers tie bologiens work in Oportos eee ned 

















The Electrical Plant for the New Allan Liners.— 
The British Electric Plant Co., Ltd., of Alloa, has just secured the 
order for four generators, each of 60 xw., for the two turbine 
steamers at present being built in Belfast and Glasgow for the 
Allan line. These steamers, which will each be of 15,000 tons dis- 
placement, are the first Atlantic liners to be driven by turbines. 
The lighting of each boat will necessitate the equivalent of 4,000 
lamps of 8 o.P., and electric fans and motors for various purposes 
will also be installed. 


Economies in Mining due to Electricity.—With 
reference to the article in our issue of December 25th on “ Electric 
Power Appliances in the Mines of Europe,” Messrs. Johnson and 
Phillips, of Old Charlton, write to point ont that the power equip- 
ments for both the Burma ruby mines and the Sheba gold mines, to 
oy th reference was made in the article, were supplied and erected 
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The Westinghouse Single-Phase System of Trac- 
tion.—The Westinghouse Co., who have an experimental line at 
Pittsburg, have at length successfully overcome all difficulties, and 
their system is now ripe for application on the most extensive 
scale. A high acceleration and retardation are possible, this being 
a sine qud non for short railways with many stations close together. 
The heaviest trains can be dealt with, and high speeds developed, 
so that the system is admirably fitted for the operation of main as 
well as of local lines. The special type of single-phase motor which 
has been devised is said to embody all the good features of the direct 
current series motor, without many of its defects. The frequency 
employed is 25 cycles. The motors are connected permanently in 
series or in parallel, according to the working voltage used; in 
either case, the voltage at the motors is lower than in direct current 
work, so that insulation difficulties are minimised. Furthermore, 
as the motors are in a secondary circuit, of which the line is the 
primary, the chances of damage thereto from lightning are greatly 
reduced. Lastly, these motors and their controlling gear are 
specially adaptable to the multiple-unit system of control, much 
more so, indeed, than direct current mechanism. 

We understand that the British Westinghouse Co. are prepared 
to furnish single-phase equipments for all classes of railways and 
tramways, and to give the usual guarantees as to performance and 
workmanshiv, 


Scheeffer A.C, Watt-hour Meter.—This electricity 
meter, which, it is interesting to note, is made in Canada, is being 
introduced into this country by the Bastian Meter Co., Ltd., of 
Bartholomew Works, Lawford Road, Kentish Town, N.W. The 
meter is of the induction motor type, of very simple construction, 
and records watt-hours with equal accuracy on inductive and non- 
inductive loads. The rotating element, which consists of an 


alumiuium disc carried by a very strong and stiff brass tube, weighs . 


less than half an ounce. The shaft rests on a highly polished and 
hardened steel ball, which, in turn, is supported by a polished 
jewel. The special advantages claimed for this mode of support are 
that the friction is a minimum, as the bearing surface is theoretically 
a single point; the bearing is self-centring, and the ball can be made 
very hard without the danger of warping incurred in hardening a 
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THe ScHEEFER A.C. Watt-HouR METER. 


steel spindle. Moreover, the ball or the jewel can be inspected or 
replaced without disturbing any other part of the meter. The 
calibration is permanent so long as the mechanism is not displaced, 
and the calibration curve is stated to be a straight line, so that the 
readings are correct at all loads. The record starts with a load of 
less than 4 per cent. of the full load, and ranges up to an overload of 
50 per cent.; the meter cannot run on the shunt. The case is of 
neat appearance, with a glaz2d aperture in front of the disc, and is 
proof against the entry of damp, dust and insects. The whole 
instrument weighs only 10 lbs. The accompanying figure shows the 
general arrangement of the mechanism. 

Although the meter has only recently been introduced, we under- 
stand tliat already nearly 400 have been placed in this country—a 
fact which speaks for itself as to the qualities of the instrument. 
The company are also turning out large numbers of their well- 
known electrolytic meters, the design of which has been materially 
improved. 


Dissolutions and Liquidations.—A_ petition for 
winding up the Electric Tramways Construction and Maintenance 
Co, Lid., presented by A.J. Paine, of Sydenham, a shareholder, 
is to be heard in London on January 12th. 

The Electrical Wool-Pylling Syndicate, of Bradford, is winding 
up, with Mr. N.R. Dickinson as liquidator. 

A meeting of the Column Printing Telegraph Syndicate will be 
held at 5, New Bridge Street, E.C., on February 8th, to hear an 
account of the winding up from the liquidator (Mr, G. A, G. 
Robertson), 





Egyptian Opening for Electrical Appliances. — 
Commercial Intelligence says :—‘‘ Among the various fields of enter- 
prise in Egypt that offer opportunities in the present and are 
susceptible of definite extension in the future, the trade in electrical 
appliances occupies a prominent position. According to the British 
Chamber of Commerce of Egypt, to whose report we are indebted 
for the following notes on the Egyptian market, Egypt is not, and 
never will be, at all events, in the immediate future, a manufactur- 
ing country, and the lack of natural water-power has hitherto stood 
in the way of the use of electricity even for such industrial purposes 
as cotton-ginning, pressing, seed-crushing, &c. But for traction, 
lighting, telegraphic and telephonic communication there is a» 
constant and ever-increasing demand for electrical machinery, 
apparatus, instruments, tools and fittings. Cairo and Alexandria 
have long been served by electric tramways, and the latter city is 
now extending its electric system over the railway line connecting 
it with the suburb of Ramleh. The use of electric light as an 
illuminant is daily becoming more general in palaces, public build- 
ings, private houses, works, &:., not only in chief cities, but in many 
towns in the interior, such as Mansurah, Tantah, Zifta, &c, Several 
of these towns light their streets by electricity, though the Cairo and 
Alexandria thoroughfares are still supplied by gas. Assiout, the 
Fayoum, and Zagazig are instances of places which are about to 
establish an electric light system of their own. Electric power will 
be employed more and more in drainage and irrigation works. The 
demand for telegraphic and telephonic material is constantly 
increasing ; trunk telephone lines now connect Cairo and Alexandria, 
and similar lines are beizg laid down for interurban communication 
in the interior. 

“In wiring for all purposes Great Britain is not in the Egyptian 
market. Plain copper wire comes almost entirely from France 
and Belgium, and covered wire from Italy, English products being 
at least 20 percent. dearer. Telephone apparatus and switchboards 
are chiefly of Swedish origin, Ericsson & Co. having practically a 
monopoly of this business. 

“Tt is recognised that British manufactures are in many depart- 
ments the best, but their high price and inaccessibility often stand 
in the way of theiremployment. In material for traction purposes 
the only country which can vie with Great Britain is the United 
States, whose exporters are handicapped by their greater distance 
from this country, involving higher freights and longer time in 
delivery. They are also far more difficult in the matter of credit 
than their British competitors, who are usually willing to grant 
reasonable accommodation to such concerns as deserve it. They 
nevertheless go far to set off these disadvantages by the high point 
of efficiency to which their business methods have been developed. 
They are represented here by an agent who is supplied with com- 
plete sets of designs and catalogues excellently drawn up, aud can, 
therefore, at a moment’s notice, quote a price for any article with 
discount c.i.f. Alexandria, and bring it here in four weeks from date 
of order. To obtain a consignment from a British manufacturer is 
quite a different matter, involving several exchanges of corre- 
spondence, with its drawbacks, as compared with personal inter- 
course, and a consequent delay in delivery, which, in many cases, isa 
more important consideration than the extra freight from the United 
States.” 


English Engines on the Rand.—The following is an 
interesting extract from the report of Mr. Henry Birchenough (the 
special commissioner appointed by the Board of Trade to inquire 
into and report upon British trade in South Africa), as to the 
relative value of English, American and German engineering on the 
Rand :— ‘ 

Mill engines.—I consider the modern type of the “‘Hick Hargreave”’ 
(English), the most modern ‘‘ Robey"? (English), and the genuine “ Sulzer” 
(Swiss) to be beyond compare the best on the fields. The German-made 
‘Sulzer’’ type are good engines, but steam valves and stems get loose, and the 
design and material are not by any means perfect in this respect. 

From this it is seen that not only do English engineers hold their 
own in steam-engine design and manufacture, but are far in 
advance of both American and German engineers. 


Bankruptcy Proceedings.—The adjourned meeting of 
the creditors of A. E. Hodgson, now of 94, Victoria Street, Weat- 
minster, and formerly of York and Halifax, was held on 4th inst., 
at the London Bankruptcy Court. The debtor formerly had a 
business in motor-cars in Halifax, and sold it, together with the 
business of the Eclipse Brass and Copper Co., Ltd., which he had 
promoted, to the British Power Traction and Lighting Co., Ltd. 
That company went into liquidation, and the debtor states that 
most of his liabilities are in respect of guarantees given by him on 
its behalf. He adds that the petitioning creditor's debt is upon a 
guarantee that he gave on behalf of Mr. Watkins, who at one time 
acted as receiver for the debenture. holders of the British Power 
Traction and Lighting Co., Ltd., and who absconded. A resolution 
was passed to wind up the estate in bankruptcy. 


France,—La Compagnie Générale d’Electricité, of Paris, 
reports a profit of £44,864 for the last financial year, out of which a 
dividend of 15 fr. per share is being declared. 


* 

Auction Sale,—On January 13th an auction sale of 

motor fittings and automobile details is to be conducted by Mr. F. 

Boyton, under the liquidation proceedings of Messrs. H. F. Joel 
and Co. and Thomas Potter & Sons United, Ltd. 


New Petrol Electric Motor-Car.—lLa Socicté des 
Etablissements Postel, Vinay is, it is announced, at present engaged 
on the construction of a combinatian petrol-electric motor-car in 
which 4 number of new features will be incorporated, 
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Catalogues and Calendars.—Bulletin No. 19 of the 
INTERNATIONAL ELECTRICAL ENGINEERING Co., gives a description 
of the electrical installation, with hoisting machine, in the Ncél- 
Bart-Culpart Collieries, at Gilly Lez, Charleroi. 

A neat and convenient calendar, with monthly sheets, has been 
received from the Brush ExzorRicaL ENGINEERING Co. It is 
arranged to stand on the desk, and each sheet has a small illustra- 
tion of one or other of the company’s main lines of manufacture, 
the turbo-generator, of course, leading off on the January slip. 

A very serviceable calendar has been received from the BririsH 
PromETHEvs Co., Ltp. Monthly cards, with bold figuring, fitting 
into a cosy looking frame with gilt lettering, make it just the thing 
to do service on the office desk. 

Messrs. StEamMann & Co., of Clapham Junction, 8.W., have hit 
upon an excellent idea of wishing their friends the compliments of 
the season. It takes the form of a small combined thermometer 
and barometer, and is sure to be gladly made use of. The calendar 
idea having become more or less general, there is a chance that 
some may not be used to the best advantage. Messrs. Stegmann’s 
reminder is free from that possibility. 

Mzssrs. W. E. Jonzs & Son, of Poole Road, Branksome, are 
making a new carrier for use in cable-laying work, and in cable- 
drum transportation. By its means any man can raise 24 tons, with- 
out help, and without taking his horse out of the shafts. The 
framework is made of seasoned hardwood timber, ash fore-carriage, 
and portable framed shafts, all well ironed up. The hind wheels 
have 34 in. width tires for rough road work. The carriers are made 
in two sizes; to carry drums from 4 ft. 6 in. to 6 ft. 6 in., weighing 
up to 2? tons, for light main and service work; and drums from 
6 ft. 6 in to7 ft. 6 in., weighing up to 5 tons, for heavy main 
laying. They are made with very strong brakes for descending 
steep hills, and when loaded take the place of trestles when 
required for unreeling without unloading. A circular issued by the 
firm shows the carrier ready for loading, loaded, and ready for 
unreeling. 

Messgs. OpPERMANN & Sons, of Albemarle Street, Clerkenwell, 
E.C., have issued a price list for gear-cutting work to the trade. 

Mzsszs. R. Waycoop & Co., Lrp., of Falmouth Road, 8.E., have 
issued a small 16 pp. pamphlet containing points respecting their 
electric passenger lifts. A full descriptive account is given, in 
which the advantages claimed for their equipment over others on 
the market are stated. 

From Mzssks. Gippons Bros., Lrp., of Dudley, we have received 
an illustrated catalogue of elevating and conveying machinery. 
Many types of such appliances are well shown and briefly par- 
ticularised, including belt and chain elevators, push-plate conveyers, 
automatic weighing machines, &c. Power station engineers will be 
interested in this catalogue. 

From the On10 Brass Co, of Mansfield, Ohio, U.S.A., there has 
come to hand a very fine catalogue of some 600 pp., well printed, 
fully illustrated and strongly bound, giving information respecting 
their many lines of electric railway materials and supplies, covering 
most appliances required for the construction and operation of 
trolley and other lines, lighting, power and mining plants. 

We have received an artistic card from Messrs. Ceci, Hopgzs 
anpD Co., of 52, Queen Victoria Street, E.C., switching us over from 
1903 to a full current of prosperity for 1904. The firm did a large 
amount of switchboard work during 1903, and the works have been 
continually extended until now they are able to cope with any- 
thing, from the largest central station switchboard to the smallest 
distribution board. . 

A paperweight has been sent to us by the British InsuLaTED 
AND Hetspy CaBnEs, Lrp. A section of lead-covered B.I.W. 
cable ina thick glass enclosure will keep the Prescot & Helsby Co.’s 
name prominently before those who make use of this appropriately 
designed weight. 

Once more we have received a copy of the handy pocket-book 
issued by the EasTeRN anp AssocIaTED TELEGRAPH COMPANIES 
for 1904, The telegraph information includes particulars of rates 
per word, cable stations, a calendar of cable events, and a map of 
the cable systems of the world. 

The Hart AccumuaTor Co., Lrp., is sending out its customary 
desk blotting pad, and we have as usual been favoured with a copy 


Belliss Engine Contracts,—Messrs. Belliss & Morcom, 
Ltd., have recently booked the following contracts :— , 

G.W.R., Park Royal, Acton, by the Electric Construction Co. ; 
eight 1,100-1.P. engines and capable of giving 25 per cent. overload, 
for coupling to E.C.C. generators ; two 250-H.P. engines for coupling 
to E.C.C. dynamos ; four condensing plants to dea! with the exhaust 
steam from above. 

Royal Navy, by the secretary of the Admiralty; seven engines 
coupled to E.C.C. dynamos for H.M.8. Formidable, Implacable, 
Irresistible, London, Bulwark and Venerable. By Messrs. Laird, 
Bros., Ltd., three engines coupled to Siemens dynamos for H.M.8. 
Lilley, Moy and Ouse. By Messrs. Hawthorne, Leslie & Co., Ltd., 
three engines coupled to Siemens dynamos for H.M.S8. Boyne, 
Doon and Kale. 

Grove Hospital, by the Metropolitan Asylum Board; one engine 
coupled to Siemens dynamo for Grove Hospital. 

Todmorden, by Messrs. Bruce Peehkjes & Co., Ltd.; two engines 
for coupling to Peebles dynamos. 

East London Harbour Board, by the Allgemeine Elektricitiits 
Gesellschaft ; four engines for coupling to A.E.G. generators. 

East London Municipality, by Messrs. Dick, Kerr & Co., Ltd.; 
two engines for coupling to English Electric Co. generators. 


Switzerland.—La Socicté Franco-Suisse pour 1I’Indus- 
tree Hlectrique reports a profit of only £19,110 for the last financial 
year, as compared with £62,510 in the preceding 12 months. 








International Exposition at Paris.—An international 
exhibition of applied arts and industries is to be held from August 
to November next at Paris, under the patronage of the Minister of 
Commerce. A section is reserved for electrical apparatus and 
electro-chemistry, information concerning which can be obtained 
from M. Adolphe Minet, director of L’Hlectrochimie at the 
editorial offices, 37, Rue de Berne, or at the administration offices, 
8, Rue des Moulins, Paris. 


Germany.—The Accumulatorenwerke Gesellschaft, system 
Pollack, of Frankfort-am-Main, is being wound up. 


Eccles Arc Lighting.—The Gilbert Arc Lamp Co. Ltd., 
of Chingford, has during the past year or so executed three small 
street lighting contracts for Eccles, where some interesting 
lighting with small watt open-type 6 ft. carbon lamps is satis- 
factorily carried out. 


Japanese Trade Marks.—A correspondent writes :— 
“ Electrical manufacturers who do business with Japan are warned 
to register their trade marks in that country, the process costing 
only £6. Of late an organisation of crafty Japs have been annexing 
well-known British and American trade marks, registering them in 
their own names, and levying tribute from the original users 
respecting their goods.” 


A Peterborough Installation.—The International 
Electrical Engineering Co., of Clun House, W.C., have secured the 
order for the complete equipment of the new works at Peterborough 
of Messrs. Werner, Pfleiderer & Perkins, Ltd. The plant consists 
of anumber of electrically-driven overhead travelling cranes, electric 
locomotive motors, generators, switchboards, &c. The same firm 
carried out an installation of generators and motors at Messrs. 
Werner, Pfleiderer & Perkins London works. 


Books Received.—* L’Etat Actuel de ]’Electroculture,” 
by E. Guarini. Brussels: Ramlot Fréres & Scours. 1 fr. 

“Jahrbuch der Elektricitits-Gesellschaften sowie des Strassen- 
bahnen und Elektrischen Kleinbahnen ee en 1903-4,” 
by Rudolf Hanel. Vienna: Compassverlag J., Maria Theresien 
Str., 32. 

“Tl Nuovo Cimento Luglio-Agosto, 1903.” Organo della 
Societa Italiana di Fisica. Firenze: Via Ginno Capponi, 3. 

“ Necessary Practical Safeguards against Lightning ” (Fire Con- 
gress paper), by A. Hands. London: J. W. Gray & Son, 115, 
Leadenhall Street. 

“Congrés de la Houille Blanche, Septembre 7—13, 1903.” 
Compte Rendu, in two volumes. Grenoble: Syndicat des Pro- 
priétaires et Industriels Possédant ou Exploitant des Forces Motrices 
Hydrauliques. 

“American Meter Practice,” by Lyman C. Reed. New York: 
McGraw Publishing Co. Price $2.00. 

“Annual Report of the Board of Regents of the Smithsonian 
Institution for the Year ending June 30th, 1902.” Washington: 
The Institution. 

“Die fur Technik und Praxiswichtigsten Physikalischen Grossen 
in systematischer Darstellung,” by Olof Linders. Leipzig: Jah 
and Schunke. 1904. M. 10. 


Trade Announcements.—Messrs. Monté Callow & Co., 
of London, have appointed Mr. R. A. Young, of Wards Buildings, 
High Bridge, Newcastle-on-Tyne, as their district representative for 
the sale of “ Perfecta” motor starters, regulators and controllers. 
Mr. Young will not sell motors, or interfere in any way with general 
electrical contractors’ work. 

The Electrical and General Engineering Co., of 17, Gracechurch 
Street, London, has opened branches at Eton and Slough. 

From January 1st, 1904, the business of the Electrical Trans- 
mission Co., Albert Works, Hammersmith, is amalgamated with that 
of the Sturtevant Engineering Co., Ltd, whose works are at 29, 
Bankside, 8.E., and offices at 147, Queen Victoria Street, E.C. By 
this step the very extensive range of all forms of motor starting 
and controlling devices manufactured by the Sturtevant Engineering 
Co., Ltd., has been augmented by the addition of the specialities in 
switchgear manufactured by the Electrical Transmission Co. The 
Benkside works will be devoted to the manufacture of all apparatus 
connected with the higher forms of motor control, such as is used 
for lifts, winches, hoists, haulage, cranes, pumps, &c., and every 
description of automatic controlling devices. The Hammersmith 
works will be devoted to the manufacture of the E.T.C. specialities, 
such as main switches, traction accessories, feeder and section 
pillars for power and lighting, service switches, motor starters and 
speed regulators, &c. The whole field of motor control and switch 
work is thus covered by the standard apparatus of this combination. 
The commercial management of both concerns will be directed from 
the head office of the Sturtevant Engineering Co., Ltd., at 147, 
Queen Victoria Street, E.C., to which all correspondence should be 
addressed. 

Messrs. Murrell Bros., of Stratford, have removed into larger 
premises at Warham Works, Warham Road, Harringay, N. 

The Electrical Sundries ‘Co. have removed to No. 63, Berners 
Street, W., owing ito increased business. They now have large 
showrooms replete with electric light fittings and accessories. 

Mr. Henry S. Tett has opened an electrical engineering business 
at Market Street, Faversham. 

Messrs. Manlove, Alliott & Co., Ltd., engineers, Nottingham, 
have removed their London office from 57, Gracechurch Street, E.C., 
into more commodious premises at 41 and 42, Parliament Street, 
Westminster, 8.W. 

Messrs. Alfred Herbert, Ltd., machine tool ,makers, of Coventry, 
notify that their London showroom has gbeen removed from 
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7, Leonard Street, Finsbury, E.C., to more commodious premises 
at 24 and 26, Holborn, E.C. The Liverpool showroom has also 
been removed from 23, Canning Place to 12 and 13, Cleveland 
Square. At either of these places stocks of Herbert’s well-known 
machine tools may be inspected. 








LIGHTING AND POWER NOTES. 


Aberdeen.—Mr. .J. A. Bell, electrical engineer to the Cor- 
poration, has reported that additional plant is necessary at 
the Ferryhill generating station, and estimates the cost as 
follows :— 


One 740-kw. generating set, with accessories .. - £10,800 
Two boilers of 15,€00 lbs. per hour ves capacity 

each, and accessories ta 4,300 

Coal bunkers, 800 tons capacity, &e. , complete ee ee 8,500 

£18,860 

For contingencies, 10 percent. .. ee ee oe oe 1,660 

Total . £20, 160 


The Committee has recommended the Council to authorise the 
obtaining of tenders for the plant. 


Argentine.— The amount of $24,386.70 gold, is 
to be expended for the electrical installation, shortly to be 
carried out in the defence works of the “ Puerto Militar.” The 
specifications and conditions have been approved, and the work 
will be carried out under the direction of the Chief of the Coast 
Artillery Force. 


Belfast.—At the meeting of the Corporation on the 
7th inst., it was stated that the total connections to the supply mains 
amounted to 160,0C0 8-candle lamps, an increase of 44,000 in 1903. 
The motor load had increased from 600 H.P. to 1,800 1_P., and more 
plant would be necessary for this year. The number of units 
generated had increased to 1,989,000, from 1,491,841 in the previous 
year, or 33 per cent. 

Birkdale,—The District Supply Co. are now offering 
consumers the option of a flat rate at 5d. per unit, as well as the 
maximum demand system. 


_Bradford-on-Avon.—'llie U.D.C: has decided to give 
its formal sanction to the application of the Western Electric Dis- 
tribution Co. for a prov. order for electric lighting. The R.D.C. has 
resolved to take no action in the matter. 


Brierley Hill.—In reply to a communication from the 
B. of T. with respect to the U.D.C. electric lighting order, the clerk 
has been directed to reply that the Council, in conjunction with 
neighbouring councils, has applied for powers for the establishing of 
a light railway partly in its district, and that it is waiting to see 
what works it will require before spending any money upon a 
permanent generating station. 


Bushey.—The Covncil has decided to oppose the appli- 
cation of the Watford U.D.C. for powers to supply energy within the 
area of the rural district, on the ground that the streets of Bushey 
are sufficiently lit with gas; and that, owing to the growth of the 
town, the U.D.C. may desire to have its own system of electric 
lighting. Watford R.D.C. is also opposing the application. 


Canada.—The Minister of the Interior contemplates 
sending a Commissioner to Europe to inquire into the electric 
smelting of ironore. There are in Ontario and Quebec immense 
deposits of iron ore which at present cannot be developed owing to 
the cost of fuel for smelting, but plenty of water-power exists. The 
Keller and Harmet processes are being worked in France, and other 
plants are in operation in Sweden and Italy. 


Chichester.—A system of electrical water-level indicators 
and a recorder and telephones between the water and sewage works, 
and the surveyor’s office and reservoir is to be installed. 


Cookstown,—The D.C. has been asked to assent to a 
scheme for the generation of electric energy in its district by a 
representative of a London syndicate. 


Derby.—A scheme has been approved by the E.L.. Com- 
mittee for lighting the tramway routes by electricity at an estimated 
cost of £1,250. 


Devizes.— At a meeting of the U.D.C. a report was 
presented from Mr. Wingfield Bowles, consulting engineer for the 
proposed electricity supply scheme. The engineer recommended 
that the central station should be of sufficient capacity to Supply 
the whole of the borough, but in regard to the mains, &c., it is only 
contemplated to supply the compulsory area. The cost was 
estimated at £15,500, which, with the cost of the order and fees, «c., 
would amount to £17,000. It was decided to apply to the Local 
Government Board for a provisional order, and the engineer was 
instructed to proceed with the detailed plans and specitications, 
so that tenders may be invited, immediately after the provisional 
order is obtaiaed. 


Dorking.—The U.D.C. on December 29th decided to 


extend the E.L. mains in the town at a cost of £670 


































































































Eastbourne.—Mr. Brydges, electrical engineer, has sub- 
mitted to the E.L. Committee a scheme for lighting the King’s 
Drive by electricity. Forty Nernst lamps are provided for, ata 
capital cost of £1,172, with a cost of maintenance of £125. Witha 
further extension to Willingdon, the capital outlay would be £2,873. 
The Committee recommends the Council not to incur any capital 
expenditure in respect of Willingdon which is outside the borough, 
but expresses willingness to supply energy to that place if the 
mains are extended by the owner of new property there, the 
Council to purchase the mains of Willingdon when it becomes 
incorporated with Eastbourne, or if a prov. order to supply that 
district is obtained by the Council. 
The recent Electrical Exhibitioniresulted in a loss of £7 10s. 


Essex.—A power scheme is said to have been prepared 
for supplying a considerable area in South Essex and the lower 
Thames district as far as Tilbury. Hight metropolitan boroughs 
are included in the area, together with West Ham, Ilford, Wood- 
ford, Wanstead, Leyton, East Ham, Barking, Romford, Grays, 
Romford Rural District, and nine parishes in Orsett Union. The 
company will have a capital of £2,000,000, and will be called the 
East London and Lower Thames Electric Power Co. 


Handsworth.—The U.D.C. has decided not to entertain 
the request of the Northern Electric Supply Co. for an extension of 
time in which to supply energy, but to determine the agreement. 


Hereford.—The Electric Lighting Committee reports 
that it has received the sanction of the L.G.B. to the borrowing of 
£1,500 for mains extensions. 


Hexham.—The U.D.C. has given its assent to the prov. 
order being promoted by Mr. E. P. Harvey for the eleciric lighting 
of its area. 


Holyhead.—The contract with the National Electric Con- 
struction Co., Ltd., has been accepted and sealed; the work of in- 
stalling plant is to be completed in six months. 

It was decided to form an Electricity Committee. 


Horsham.—The electric light is now being installed in 
the eastern part of the town, and recently cables have been laid in 
Bedford Road, Arthur Road and New Street. 


Hunslet,—A representative from the Yorkshire Electric 
Power Co. attended the Rural Council meeting, and entered into an 
explanation of the terms on which electricity would be supplied. He 
stated that the price for public lighting would be 2d. per unit., or 
about an average of 30s. per lamp per annum. The company would 
lay cables to sub-stations in central positions, and the Council would 
have to lay their own cables from these. The charge for individual 
users would be from 4d. to 1?d. per unit. They would be in a 
position to commence the supply in December, 1904. 


Italy.—Mr. S. de Stefani has applied to the Government 
for sanction to utilise the water power of the river on the 
Monte Baldo in the province of Verona. A cement canal of 
3 kilometres long is to be constructed from the upper course 
of the river, and lead to a precipitous cliff, giving a head 
of 530 metres net. The flow will be carried through a steel 
pipe of decreasing diameter on two 530-n.p. “Pelton” wheels 
coupled direct to two Hu. alternators. The energy derived 
from this power house is to be transmitted to a small town 24 kilo- 
metres distant, to supply power to a factory that is to be built 
there. It is anticipated that the annual cost per u.P. will be 
exceptionally low. - 


Lancashire Electric Power Co,—The company has 
completed arrangements for supplying electrical energy in bulk in 
N.E. Lancashire, including the Rossendale Valley. Works are to 
be erected on land, recently purchased from Lord Derby, in 
Radcliff. The contract for the building work has been placed with 
Messrs. R. Neill & Co., of Manchester, under condition that the 
building is completed, ready for the plant, by September 30th next. 
It is anticipated that, by the end of the present year, the company 
will be in a position to give a supply. 


Lincolnshire and Yorkshire Electric Power Co.— 
The proposed capital of this company is to be £999,000. The com- 
pany propose to acquire land for the erection of three generating 
stations, one at Market Rasen, in Lincolnshire, the second at 
Beverley, in the East Riding, and the third at Easingwold, in the 
North Riding. The area of supply which is proposed to be covered 
by the company is to be :—(1) The whole of Lincolnshire; (2) the 
whole of the East Riding; (3)s0 much of the West Riding as is 
bounded on the south by the river Wharfe, and on the west by the 
river Wharfe, and by a line to a point where the boundary of the 
North and;West Ridings cuts the road from Kettlewell to Leyburn ; 
(4) the whole of the North Riding, with the exception of the 
Middlesbrough Union, and parts of the Guisborough Union and the 
Stokesley Union. 

Power is sought to enter into agreements with all the Yorkshire 
and Lincolnshire Railway Companies to supply them with energy 
in bulk for motive power, lighting, and any other purpose, for use 
within or without the area of supply. 


Llanelly.—The U.D.C. has deposited a Bill to confirm 
an agreement with the British Insulated and Helsby’s Cables, Ltd., 
for the transfer of the E.L. and tramway undertakings. 


London,— lH Aacknry.—Mr. Hammond has expressed his 
willingness to waive the final 1 per cent. commission on all future 
extensions, the B.C. having consulted Mr. Asquith, K.C., and Mr. 
Thos. Beven on the matter. The Council-has resolved to enter into 
a supplementary agreement with Mr. Hammond :according:to the 
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advice of counsel, and to recognise his position as consulting engineer 
for the whole of the work comprised under the electric lighting 
order. The B.C. has again had the matter of free wiring before it. 

Isuinaton.—At a recent meeting of the B.C., the Lighting Com- 
mittee reported on an extension of the supply system from Mount 
View Road, Crouch Hill, along Crouch Hill and Stroud Green Road 
to Seven Sisters Road. The estimated cost of the high-tension 
feeding and low-tension distributing mains is as follows :—Crouch 
Hill, £633 ; Stroud Green Road, Tollington Park, to Seven Sisters 
Road, £1,000; total, £1,633. The loan in respect of the original 
scheme, which has been sanctioned, included provision for this 
section. It was agreed to proceed with the work. 

Wootwicu.—The Electricity Committee has presented a report 
as to assisted wiring, &c., in connection with which it made the 
following recommendations :—The appointment of an installation 
foreman canvasser ; that showrooms should be opened for the display 
of electrical apparatus and fittings; that the scale of charges, referred 
to in the scheme for hire-purchase of installations, be adopted ; that, 
in the event of the hirer of a motor, arc lamps, or other apparatus, 
desiring to purchase outright, he shall be at liberty todo so. The 
report was agreed to. 


Malton.—A letter has been received from the Northern 
Counties Electricity Supply Co. stating that it would commence 
operations with the laying of cables, &c , early in the New Yesr. 


Mytholmroyd.—The U.C. has resolved to communicate 
with the Yorkshire Electric Power Co. and the Halifax Corporation, 
asking on what terms they will be prepared to supply electricity in 
bulk to the Council. 


New Zealand.—The Government having been asked to 
provide expert advice as to the best means of utilising the water 
power of certain rivers, in the generation of electric energy, is 
employing Mr. L. N. Handcock, of San Francisco, to examine 
several districts for which it is thought power can be obtained. 


Nottingham.—At a meeting of the City Councit 
recently, Sir John Turney presented a report of the Electricity 
Committee, recommending that application be made to the 
L.G.B. for sanction to borrow the sum of £100,000 for completing 
the equipment of the first section of the St. Ann’s Well Road 
generating station. This was adopted. 


Penrith.—At a recent meeting of ratepayers a resolu- 
tion that the E.L. scheme adopted by the U.D.C. should be aban- 
doned was carried. Speakers estimated an annual loss of £500 
if the scheme was carried out, 


Pretoria.—The T.C. has recently made inquiries into 
the amount of H.P. now used by the various steam plants running 
in the City, with a view to taking steps to encourage, if unecessary, 
the introduction of electric motors for driving. 


Rangoon.—At a meeting of the Municipal Committee 
on December ist, it was resolved that the Local Government be 
informed that the municipality recommends that the electric lighting 
license be granted to the most favourable tenderer, which accord- 
ing to the municipal engineer’s report, waa the Brush Co. 


Reigate.—The L.G.B. has sanctioned a loan of £7,000 
for E.L. purposes. 


Renfrewshire.—The Clyde Valley E.L. prov. orders 
were considered at the last meeting of the Sub-Committee on 
Parliamentary Bills of the District Committee of Upper 
Renfrewshire, and it was decided that the distributing mains 
which the company propose to lay within two years are in- 
adequate for the areas scheduled, and the Committee has stipu- 
lated that the company shall be bound to lay distributing mains 
within two years within each of the districts embraced in the areas 
of supply on the orders. It is also stipulated that the maximum 
prices to be paid under the orders shall be in the Eastwood and 
Cathcart and Renfrew orders, not higher than that charged by the 
Glasgow Corporation within the city, and in the Johnstone order 
not higher than that charged by the Paisley T.C., and also that the 
scope of the orders be confined to lighting. 


Rochdale.—The Corporation Electricity Committee has 
decided that the minimum charge of 19s. per quarter charged to con- 
sumers be reduced to 5s. 


Salford.—A loan of £25,000 to cover the anticipated 
expenditure on service cables during the next two or three years 
has been applied for by the T.C. 


Sheffield.—The new generating station at Neepsend is 
approaching completion, and machinery is being erected. It is 
hoped that it will be supplying energy by next September. The 
record load at the present works during December was nearly 
5,000 a.p. During the year the horse-power of motors connected 
has grown from 841 to 2,300, and the motors on hire from 167 to 200. 
Several 80-.P. motors are in use, and one of 150 o.P. Large mains 
extensions have been carried out, including two trunk connecting 
cables to the new power station. During the past year electric light 
consumers have increased from 2,000 to 2,549. It is expected that 
the output by next March will total 4,000,000 units, as compared 
with 2,913,000 during the corresponding period last year. 


South Dublin.—Mr. J. H. Walker, of Dalkey, acting on 
behalf of a London syndicate, has informed the R.D.C. that, he 
would be glad to know if it would entertain a proposal to light its 
area by electricity, and for the supply of energy for power purposes. 
Particulars were also requested of any available water-power in the 
Council's district, , 


ae 





South Wales Electrical Power Distribution Co.— 
The first 3,000 u.p. engine and electric generator at the Treforest 
station of the company was started on December 25th, since when it 
has been running under test. Early next week electrical energy 
will be put on the mains, some 16 miles of which are now com- 
pleted, and to which many customers are now being connected. 


Spain.—Application has been made for a concession to 
put down a plant to utilise the water-power of the River Candal at 
Vega de San Pedro in the generation and distribution of electrical 
energy for lighting and power purposes within a radius of 20 
kilometres. 


Sunbury.—Edmundson’s Electricity Corporation has 
fixed the prices for the supply of energy as follows:—Private con- 
sumers 7d. per unit for the first hour, and 3d. afterwards; public 
lighting 24d. per unit, or £2178. 6d. per lamp (25 c.P.) per annum. 


Tewkesbury.—The T'.C. has decided to take steps to 
oppose the obtaining of a prov. order for electric lighting by the 
Southern District Electricity Corporation. 


West Bromwich.—The L.G.B. has sanctioned a loan of 
£12,177 for electric lighting purposes. 


Wolverhampton.—The T.C. has agreed to extend the 
free or assisted wiring scheme so as to include shops and other 
buildings at a rental of from £40 to £65 per annum, and elementary 
schools. 


Wood Green.—The D.C. has decided to erect an elec- 
tricity supply works at a cost of £43,200. 

Wrexham.—Sanction to raise a loan of £5,600 for cable 
extensions has been received by the T.C. 

The Council has accepted the offer of the St. Helens Cable Co. 
of £400, to compound the maintenance covenant respecting the 
cables laid for the Council. 

York.—The new City Asylum is to be wired for electric 
light at an estimated cost of £5,000. 








TRAMWAY AND RAILWAY NOTES. 


Bath.—Under the contract given to the British Westing- 
house Co. by the Bath Tramways, Ltd., ground was broken on May 
1st, 1903, for the generating station, car-sheds and office buildings ; 
and these have since been erected and equipped throughout. 
The generating station has a capacity of 675 xw., and the car- 
sheds hold 40 cars. The car equipments are of Westinghouse 49 
B/90 type, with Westinghouse magnetic brakes. The Board of 
Trade inspection took place on Saturday, December 12th, that is 
to say, 74 months after the commencement of the work. 


Belfast.—The compulsory purchase and electrification 
of the tramways system is a popular plank with the majority of the 
candidates for the municipal elections. 


Belgium,—Le Compagnie des Tramways d’Anvers has 
just completed a large new power station at Merxem, near Antwerp. 
The plant at present consists of three 1,000-H.P. steam engines, each 
connected up to a tri-phase alternator generating current at 6,300 
volts. Space is left in the engine room for a fourth set of engine 
aud dynamo of similar capacity. The steam is supplied by a battery 
of Lancashire-type boilers, built by La Société Grande Chaudron- 
nerie, of Hoboken, Antwerp. We are glad to learn that at least 
some part of the plant is of British origin, the automatic coal con- 
veying plant, an Avery coal-weighing machine, and six Vicars 
automatic stokers having been supplied from this country through 
Mr. Douglas Wells, consulting electrical engineer, of Rue de la 
Pepiniére, Brussels. The plant is expected to be put in operation 
next month. ; 


Birkenhead.—In accordance with the requirements of a 
Special Committee of the Birkenhead Town Council, which was 
appointed to report as toascheme for improving the ferry and 
railway approaches, plans have been prepared by the borough sur- 
veyor, after consultation with the tramways manager, showing pro- 
posed tramway routes in the road approaching the ferry, and a new 
length of tramway lines commencing at the junction of Bridge 
Street and Hamilton Street, and proceeding down to the ferry 
approach, round the terminus by a loop, and then connecting with 
the existing up line in Chester Street. The Special Committee 
has prepared a report on the scheme, and will recommend that the 
Council approve of the part above specified. The items relating to 
the tramways have been estimated to cost:—Tramways offices, 
£1,998; extension of track, £4,448; construction of surface of 
Ferry approach road, in wood, £3,640. The total cost of the full 
scheme is set down as £45,889. 

A loan of £29,108 to cover the sum expended on the tram- 
rng in excess of the loan sanctioned, has been applied for b 
the T.C. ' 


Bradford.—Messrs. J. G. White & Co., owners of the 
Mid-Yorkshire Tramways, have approached the T.C. on the subject 
of the Corporation taking over their rights and running the cars in 
conjunction with the Saltaire section of the Bradford system. The 
Tramways Committee has decided to ascertain upon what terms the 
transfer can be arranged. : 

PS ee ere (Contir.wed on page 63,) 
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ELECTRIC POWER IN A LOTHIAN OIL: MINE. 





By NORMAN D. CAMERON. 





In the Lothian district in Scotland, some miles westward 

from Edinburgh, is to be found the centre of an industry 

which, though large and flourishing, is quite unknown to 
. many. The production of oil from the shale in this district 
: employs thousands of hands and engages much capital, while 
its mark is writ plainly over the face of the country in the 
shape of large distillation works with smoky chimneys and 
enormous heaps of tailings. The raw shale is found in thick 
veins at moderate depths, in some places outcropping on the 
ti surface, and, after excavation, is passed through numerous 
i; processes of distillation and refining. These result in light 
iq and heavy oils of various kinds, together with certain 


saleable by-products. In describing a typical modern plant, 
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coal. The main shaft is about 4 mile in length, sloping 
down at an average gradient of 1 in 4°5, and accom- 
modating a double track for two rows of hutches, full and 
empty respectively. The hutches are raised and lowered by 
means of an endless wire-rope haulage gear, designed with a 
capacity for hauling 100 tons per hour over 400 fathoms on 
a grade of 1 in 4°5, at a speed of 1} miles per hour. As 
the average output of this shaft at the time of writing is 
some 500 tons per 8-hour day, or perhaps 600 tons on a 
good day, it will be secn that the plant installed allows 
The hutches are hitched 
on to the rope by means of short lengths of chain with hooks 
These chains are first secured to the hutch, 


ample margin for development. 


on their ends. 
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it'is not our intention to lay stress on'!the}chemical reactions, 
though these ‘are interesting enough, but, rather on: the 
engineering, and especially the electrical, features of the 
installation. 

The Oakbank Oil Co. is one of the most progressive and 
prosperous concerns in the trade, and its large plant at 
Mid-Calder, N.B., lends itself to division under three heads. 
These are, first, the mines from which the oil-bearing material 
is extracted ; second, the distillation works; and third, the 
refineries, The mine workings are situated at Dalmeny, a 
mile or two from the Forth Bridge, and just opposite 
our new naval base, being about two miles distant from the 
distillation plant at Winchburgh. About seven miles again 
from Winchburgh are the refining works, to which the crude 
oil, &c., is conveyed in large cylindrical tanks mounted on 
double- bogie railway trucks. 

The mining 1s simple, the shafts being driven all the way 
through the shale itself. The working is all done by hand, 
methods being employed similar to those used with hard 





sFic. 1.—Power Hovse INTERI0R. 


and then the hook end is thrown over the moving rope, 
given two or three turns round it, and the hook brought back 
and passed over the “standing” part of the chain. The 
hold is entirely by friction, but is of ample strength, and 
very easily loosened at the pithead. On the way down, 
hutches are detached and run into short sidings in the cross 
drives, where they are filled up. They are then secured to 
the ascending rope, and pulled up full. There is thus a 
constant stream of ascending and descending wagons on the 
rope at intervals of a few yards. The mine is ventilated by 
a Capell fan, giving 60,000 cb. ft. of air per minute, and 
driven by a 20-H.p. motor through gearing. The haulage 
is continued from the mouth of the shaft up an 
inclined plane which elevates the hutches to a super- 
structure containing the shale breakers and bins. On 
reaching the top level, the hutches are detached from the 
rope, and run into a motor-driven tipping cradle, in which 
they are turned through a complete revolution sideways, and 


discharge their load into hoppers, and are then automatically 
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propelled forward. They are then connected to the other 
side of the haulage rope, and again lowered down the shaft. 
The rope is driven by a 150-H.p. Westinghouse motor, 
shown in fig. 3, and described in more detail beneath. 

From the tipping cradle the shale falls into large hoppers, 







back into the retorts, and cause a serious explosion. The 
stationary part of the motor is built up of steel laminations, 
slots in which carry an insulated electrical winding con- 
nected to the mains. The motor, as a whole, is enclosed 
in a cast-iron case, and the ends are protected by 

stout grids. The end brackets, which 
—.._ carry the journals, may be bolted to the 































































from which it is again fed into the breaker, which reduces 
the pieces to suitable size for roasting in the retorts. The 
breaker is driven by a 30-H.P. motor, which is under the 
control of a man standing beside the tipping cradle, who can 
thus start or stop the motor 
when required. The motor 
is of the Westinghouse type 
“CB” pattern, being similar 
to nearly all the other motors 
in the installation. It is sup- 
plied with three-phase alter- 
nating current at 400 volts, 
and works on the “induction” 
principle, its most notable 
feature being extreme sim- 
plicity. The revolving part is 
self-contained, and has no 
moving electrical connections 
of any kind. The electrical 
winding consists simply of a 
series of stout copper bars 
parallel to the shaft, lying in 
slots in, and lightly insulated 
from, a core built up of steel 
laminations, and mounted on 
an iron spider on the shaft. 
These bars are each bolted at 
both ends to stout copper 
end rings. This rotating 
member revolves in self-oiling 
bearings of sufficiently large 
surface to ensure cool running 
and absence of wear. It 
may here be mentioned that 
one motor of 30 H.P. em- 
ployed to drive gas ex- — 
hausters in the distillation 
plant (see fig. 4) has been 
running for, at the time 
of writing, six months without a single stoppage, and for 
most of this time, without stand-by power. Yet, were these 
exhaust fans to stop for a moment, the gases would rush 














frame in various positions, so that the 
motor may be secured to floor, walls, 
ceiling, or at an angle of 45°, without 
interrupting the oil feed to the bearings. 

The type “CB” motor is controlled 
by a double-throw switch mounted on a 
box containing an auto-transformer. 
This switch is first closed in the “start- 
ing” position, when current at reduced 
pressure is supplied to the motor, enabling 
it to start and run up to speed without too 
large a consumption of current. When 
it is fairly started, the handle is thrown 
over to the “running” position, and the 
motor is now coupled up direct to the 
mains, and runs at a constant speed 
withont further regulation, consuming 
power in proportion to the load. 

It is not infrequently the case, how- 
ever, that more speed variation is required 
of a motor than is given by the type 
“CB” with squirrel-cage rotor. This 
is particularly the case for large winding 
and hauling plants, where it is necessary 
to start slowly with great power, and 
where the motor may, further, be required 
to run for considerable periods at reduced 
speed. A case in point is that of the 
150-H.P. haulage gear mentioned above. 
To meet such requirements, the Westing- 





Fic. 2,—WerstincHovusE Exvectric LocomotivE Haunina LoapEep TraInN. house type “F” induction motor has been 


used. Thisdiffers from the“‘squirrel-cage” 
motor in that therotating element carries an insulated winding, 
with slip rings and brushes connected with resistances. When 
running at full speed, these resistances are short-circuited, 
but for starting and for running at reduced speeds, they are 








Fig. 3.—150 o.p. WrEstTINGHOUSE Typz FB Inpuction Moror Drivina ENDLESS HavubaGe. 


so utilised as to give full load running torque, or any other 
required torque, within the capacity of the motor, at various 
speeds depending on the number of steps in the controller, 
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To return now to the progressof the shale. After passing 
from the breakers, the broken shale passes down chutes into 
small hopper wagons, each with a capacity of about 25 cwt. 
These wagons run on a 2 ft. 6 in. gauge track from” the 
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permanently connected in parallel, as is usual with small 
locomotives, and five resistance steps are provided. The 
controller is of the drum type, with main and reversing drum 
and magnetic blow-out. The locomotives are designed for 


Fig. 4.—Motor-Driven Gas ExHavstTERs, 


mine to the distillation works at Winchburgh, two miles 
distant, being hauled in trains of about 20 wagons, weighing 


altogether 40 tons. There are two Baldwin-Westinghouse 
electric locomotives, each fitted with two motors of 25 rated 
horse-power each ; these locomotives are shown in fig. 2. 


Fic. 5.—DistTintatIion Works. 


They are supplied with current from an overhead trolley 
wire, of 00 gauge, at 500 volts, and the return current to the 
generators passes through the rails, which are, of course, 
bonded. Series-parallel control is not used, the motors being 


BENCHES OF RETORTS AND CONDENSERS. 


a maximum full load speed of about 10 miles an hour, and 
exert, with 30-in. driving wheels, a starting draw-bar pull ot 
3,000 lbs., and a running pull of over 2,000 lbs. The 
loaded trains take about 12 minutes to run the two miles ot 
very hilly track between the mines and the works. The 


Powrer House ON THE RIGHT. 


power consumption at the switchboard in the generating 
station averages about 80 amperes per train at 500 volts, or, 
say, a little over 50 .P., including the transmission loss. 
'rhis is not at all excessive, remembering that the loc)- 
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motives are probably not in actual operation half the time, 
so that the motors have ample time to cool off. The loco- 
motives are essentially strong, compact and workmanlike, and 
have given all possible satisfaction in service. 

Having arrived at the end of the electric railway, the 





New Troii&£y Heap. 


hopper wagons are picked up by an endless rope haulage 
gear, worked by a 30-H.p. Westinghouse type ‘“‘CB” motor, 
and run up a long incline. From the top of this, the wagons 
are pushed by hand, first above chutes leading to a shale 
storage, in which material is stored during the week for work 
on the Sunday, when the mine plant is shut down, the dis- 
tillation plant being in continuous operation. When a 
sufficient quantity of shale has been discharged into these 
chutes, the wagons are pushed along to the top of the 
“benches” of retorts shown in fig. 5. They are here 
emptied, the material falling into large storage hoppers 
holding 7 tons each, from which it is fed into the retorts as 
required. 

The shale is roasted in these retorts, and the gas is drawn 
off by motor-driven exhausters (fig. 4), and passed 
through the large condenser shown to the left in fig. 5. 
In this crude heavy oil and ammonia water are distilled off, 
separated, and stored in large tanks. The lighter gases in 
the mixture are drawn through the fans or exhausters 
and then passed through scrubbers. After being 
thoroughly cleaned, the naphtha is distilled off, and the 
remaining gas is utilised to heat the retorts. The ammonia 
water separated off is converted into sulphate of ammonia, 
which commands a price of about £13 per ton. The fact 
that until recently this ammonia was wasted, affords a useful 
lesson in the utilisation of by-products. 

The refuse from the retorts is conveyed in dump wagons 
drawn by an endless rope haulage plant, driven by a 30-H.P. 
Westinghouse motor, to the top of the refuse heap, or 
“‘ bing” as these are locally named. 

In addition to those described, there are a large number 
of small motor-driven pumps, fans and haulage gears in all 
parts of these works, and also at the refining works at Oak- 
bank, 7 miles distant. Especial mention should, perhaps, 
be made of a 30-H.p. type “C” motor driving a three- 
throw pump at the pit bottom. This pump delivers 100 
gallons per minute against a head of 110 ft. It is interest- 
ing to note that the cables carried down the mine to it are 
capable of transmitting 60 H.P., thus allowing scope for 
extensions. 

The central station from which power is supplied to the 





entire plant is located at the Winchburgh Works. There 
are three Stirling boilers, fitted with chain-grate mechanical 
stokers, all driven by a 5-H.P. motor. Steam at 165 lbs. 
pressure is supplied by an 8-in. steam header to the two 
Westinghouse automatic compound engines in the engine 
room (fig. 1). Tkese engines work on the single-acting 
principle, with cylinders 18 in. and 30 in. x 16 in., running 
at 250 r.p.m., and a single piston-valve on the top of the 
vertical cylinders controlling admission and exhaust of 
both. A back pressure in the exhaust of about 7 lbs. is due 
to the utilisation of the exhaust steam in certain distillation 
processes. Under these conditions the engines have 
a rated full load of about 400 u.P., which is at 
present about the maximum load on the plant, and 
thus one engine is able to support it. It is, in fact, 
the practice to run one engine cuntinuously for a week, 
and then to change over to the other set. The sets run very 
quietly and steadily, and have given no trouble whatever. 
In view, however, of extensions which will probably make it 
necessary to keep two sets running, the Oakbank Co. have 
recently ordered a third unit of similar type. 

The generators, which are direct coupled to the engine 
shaft, are of the Westinghouse rotating field type, rated at 
200 Kw., and delivering three-phase alternating current at 
3,300 volts for high-pressure transmission direct with- 
out the use of step-up transformers. Exciting current 
is supplied by the small 7°5-Kw. dynamos shown belted 
to the generator shafts. Two sets of transformers under 
the switchboard gallery, four of 75 Kw. each, and four of 
37°5 KW. each, step down the high generator voltage to, in 
the first case, 440 volts for local motor circuits, and, in the 
latter case, 330 volts for a 100-Kw. rotary converter. One 
of each group of transformers is a spare, the other three 
being arranged in delta connection. They are of the West- 
inghouse oil-insulated self-cooling type, and run ata very 
low temperature, the exceptionally small iron loss further 
giving a high efficiency on varying loads. 

The white marble switchboard comprises seven panels, 
four high and three low-pressure, made up as follows in left 
to right sequence :—First, two generator panels, one for 
each machine, next a feeder panel, controlling the high- 
pressure overhead transmission feeder to the mines, and next 
a transformer panel. Each of these panels has a Westing- 
house three-pole high-pressure air-break circuit-breaker, with 
automatic overload action. Next come the low-pressure 





New Trowuiey Heap. 


feeder panel for the mutor circuits in the neighbourhood of 
the power house, the rotary converter panel, and the direct 
current railway feeder panel. Watt-hour-meters are mounted 
on the high-pressure feeder, low-pressure feeder, and direct 
current railway feeder oanels, their aggregate reading giving 
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the total output of the station. The ammeters and volt- 
meters, except for the direct current instruments, are of the 
long scale type, with very open readings. 

The rotary converter, under the switchboard gallery, is, in 
common with all the electrical plant, of Westinghouse make, 
and is employed to supply direct current for the railway. 
Three-phase current is fed to the machine at 330 volts, and 
direct current at 500 volts is collected from the commutator. 
This machine runs a bout eight hours a day, being shut down 
when work at the mines is stopped, and the locomotives 
have made their last journey for the day. The converter is 
started up by a small induction motor mounted on a con- 
tinuation of the shaft, which runs the machine up to 
synchronous speed before the main three-phase supply is 
switched on. 

The advantages attained by the Oakbank Co. through the 
adoption of electric power are many. First may be men- 
tioned a great reduction in coal consumption as compared 
with many mines in the neighbourhood, where numbers of 
isolated steam engines, with the necessary accompaniment of 
boilers and smoky chimneys, are distributed in all parts of 
the plant. Then again, there is economy in labour, for the 
induction motors used are so simple as to require practically 
no skilled attention. There is elasticity, for it is possible to 
put down a motor to drive any new machine with a minimum 
of trouble and expense. There is safety in the presence of 
explosive gases and volatile inflammable oils. A degree of 
cleanliness is gecured which is impossible with a multitude of 
smoke stacks pouring soot into the air. But above all other 
advantages must be classed the convenience of operation, 
which minimises danger and delay in many processes to an 
almost incredible extent. Credit is due both to the manage- 
ment of the Oakbank Oil Co. for their enterprise and fore- 
sight, and to the British Westinghouse Electric & Manu- 
facturing Co., Ltd., the contractors, for the manner in which 
the work has been carried out, 








IMPROVED PATENT TROLLEY-HEAD. 


e 


THE difficulty of replacing trolleys of the swivel-head type 
on the trolley wire when they have jumped off, or when 
changing ends at termini, especially in the dark, has long 
been a matter of no little importance to tramway managers, 
and many attempts have been made to provide a satisfactory 
solution of the problem. Nevertheless, the trouble still 
remains, and no suggestion which offers a reasonable 
prospect of overcoming it should be dismissed without at 
least careful consideration. The device which we illustrate on 
the opposite page is the result of the labours of two inventors— 
Messrs. J. T. Cherry and E. H. Clive, of 2, Bedford Park, © 
Plymouth, by whom it has been patented. It consists of a 
swivel-head of the usual type in most respects, but with the 
addition of two horns, one at either side of the wheel, which 
can be elevated for use in replacing the trolley on the wire, 
and afterwards return to their normal position, sunk into 
the metal ball surrounding the wheel. The horns are 
actuated by a cord, which is carried down to the conductor’s 
platform, and which, when pulled, causes the horns to be 
raised by means of gearing in the trolley-head. The reverse 
motion is brought about by a spring in the head. 

Comparing the shape of the horns with that of the 
periphery of the wheel, it is obvious that they reduce the 
angular range, within which difficulty is found in replacing 
the trolley, to a far smaller amount ; while when sunk in 
the trolley head they offer practically no projection such as 
would be likely to catch in the overhead construction in case 
the trolley was de-wired. 

Whether the device will be adopted by tramway men 
depends upon its cost and its behaviour after prolonged 
trial under working conditions ; we can, therefore, express 
no opinion as to its prospects in this respect. The mechanism 
appears to be somewhat complicated, judging from the 
patent specification drawings, but, of course, if the con- 
ditions above mentioned are satisfied, this will not; matter, 


TRAMWAY AND RAILWAY NOTES. 


(Continued from page 58.) 


Birmingham.—The Corporation on 4th inst. inaugu- 
rated its first electric section between Birmingham and Aston 
Brook. 


Bradford.—Mr. C. J. Spencer, the general manager of 
the Corporation Tramways, is preparing a superannuation fund 
scheme for the men employed in his department, end will shortly 
submit such a scheme to the City Council. 


Carnarven.—Representatives of the promoters of the 
proposed North Wales light railway appeared before the Gwyrfai 
R.D.C. at Carnarvon on Saturday to explain matters in connection 
with the scheme. The Council decided to support the scheme 
conditionally. 


Derby.—The Tramways Committee recently recom- 
mended that the undermentioned routes included in the complete 
electric tramways scheme should be at once proceeded with, viz., 
Bateman Street to Osborne Street (cost, £2,414), and Douglas 
Street and Dairy House Road (cost, £7,155). 


Glasgow.—There is a possibility of the proposed tramway 
extensions scheme being withdrawn. 


Great Western Railway.—The Electric Construction 
Co., as we mentioned last week, have secured an important contract 
for the equipment of a generating station which the Great Western 
Railway Co. are about to erect at Park Royal, near London. The 
contracts, we understand, includes the provision of eight 750-xw. 
steam-driven three-phase generators, each having a normal full load 
in each phase of 250 kw. These generators have to be so wound 
that the full output of 750 kw. can be obtained at any voltage 
between 6,300 and 6,600 on a non-inductive load. Further, there 
are to be four 150-kw. three-phase generators, one to be driven 
direct by acontinuous-current motor, and another by a high-tension 
6,500-volt three-phase induction motor, and the remaining two by 
compound quick revolution engines. The steam plant, including 
the condensers, is to be supplied by Belliss & Morcom, of Bir- 
mingham. The money value of the contract secured by the Electric 
Construction Co. is between £50,000 and £60,000. 

The Daily Chronicle states on the authority of the general 
manager, the extent of the company’s electrification scheme. There 
is an agreement of long standing between the Great Western Railway 
and the Metropolitan Railway under which half of the train service 
between Hammersmith and Aldgate is worked by the former com- 
pany ; therefore the electrificatien initiated by the Metropolitan 
Co, necessitates an alteration in the agreement. An arrange- 
ment has, accordingly, been concluded between the two com- 
panies by which Edgware Road station has been selected as a 
central point, and the Great Western Railway will provide the 
power from Hammersmith to this station. The new power station 
at Park Royal will.also supply the current for lighting Paddington 
Station, hitherto furnished by the company’s generating station at 
Westbourne Park, which is the oldest in London. The company 
also has a large quantity of capstans, cranes, and machinery, which 
in future will be worked by electricity. An important feature of 
the new power station will lie in its capacity of extension when the 
time arrives for more ambitious schemes of electrification. 


Italy.—Plans are being prepared in respect of a pro- 
jected electric railway between Lecco and Valsassine. 


L. & Y. Railway Electrification.—The length of 
track between Liverpool and’ Southport on the L. & Y. Railway, 
which has been electrified, measures about 23 miles, all being double 
track. The trains generally, will be composed of two first-class and 
two third-class cars. The third-class cars will be provided with four 
motors of 150 H Pp. each, giving a total of 1,200 Hp. per train. The 
motors will be fed from the “third” conductor rails, with direct 
current at about 600 volts, from four sub-stations. At these sub- 
stations the H.T. alternating current at 7,500 volts, coming from 
the power-house at Formby, will be transformed and converted to 
direct current at the motor voltage. The conductor rails are of 
Vignoles section, supported by insulators at every 10 ft, and weigh 
70 lbs. per yard. The top of the conductor rails will be 3 in. above 
the surface of the track rails. The cars will be 60 ft. long x 10 ft. 
wide, with a continuous centre vestibule. The third-class cars have 
the motor cab at the outerend. A four-car train will carry 270 
passengers. 

On Sunday, trials were made between Ainsdale, Formby and 
Southport, with the new electric cars. The trials were perfectly 
satisfactory. There were four cars which were in charge of the 
builders, Messrs. Dick, Kerr & Co., and Mr. J. A. F. Aspinall, 
general manager of the Railway Co. It will bea month before 
they are permanently placed on the line on account of the Seaforth 
end not being ready. 


London.—Istincron.—On Friday the B.C. decided to ask 
the L.C.C. to take into consideration the advisability of taking the 
electricity required for’ running the tramways under its control 
from the Metropolitan Borough Councils which are electric lighting 
undertakers. 

Lincoln.—The T.C. on Friday resolved to purchase the 
undertaking of the Tramways Co., for £10,437 10s., possession 
to be had on July 1st, thus doing away with the necessity for 
arbitration, 
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Railway Signalling.—The Zimes says that the Great 
Central Railway Co. has decided to follow the example of the 
London and South-Western and to signal its main lines by the low- 
pressure pneumatic system combined with electric track circuit. 
The work is to be begun atthe Manchester end, where the traffic is 
heaviest, and the first installation is to extend from Ardwick 
Junction, near Manchester, to Newton Station, a distance of about 
six miles, for the greater part of which there are four lines of rails, 
besides numerous junctions and sidings. The scheme embraces 
the provision of 13 new power interlocking cabins in place of 16 old 
ones of the ordinary manual type, and the laying of low tension 
electric current through about 30 miles of single track. Instead 
of 727 levers of the manual type, only 366 pneumatic working levers 
will be required, and, the space occupied per lever being, of course, 
considerably less with power signalling, a great economy in the 
size of the signal cabins will be effected. This, however, is a small 
matter compared with the reduction in the number of signalmen 
necessary to manipulate the smaller number of levers. The men 
employed will also be relieved of much exhausting muscular 
exertion and considerable mental strain. All the main signal levers 
will be automatically replaced by electric current as soon as each 
train bas passed its signal; and this, in addition to saving work in 
the cabin, gives an absolute assurance that the section is clear for 
another train before the signal can be again lowered, and automa- 
tically detects any obstruction on the line. The compressed air by 
which the signals and points are worked also sends an automatic 
“return indication ” that the movement on the ground has been 
correctly performed, and until the stroke of the lever is thus 
automatically completed the interlocking is not released. The 
work is to be carried out by the British Pneumatic Signal Co., 
and all the parts are to be made in England. 


Rowley Regis.—The U.D.C. has received from the 
B. of T. sanction to raise a loan of £21,500 for the construction of 
electric tramways in the town. 


Saddleworth.—Notice has been given that the Saddle- 
worth and Springhead Tramways Co. is promoting a Bill for the 
purpose of abandoning the scheme for constructing electric tram- 
ways in the district, and obtaining the return of the deposit of 
£6,069 Os. 5d. : ~ 


Walsall,—The formal opening of the Corporation tram- 
ways took place on Thursday last week. From 70 to 80 
guests accepted the invitation of the Mayor (Councillor O. C. 
Walker) to join the preliminary run. Prior to the run, Councillor 
J. Cope (chairman of the Tramways Committee) presented to the 
Mayor a controller handle with which to start the first car. Sub- 
sequently the Town Clerk presented Councillor J. Cope with a 
similar controller handle to start the second car. The extensions give 
Walsall a distinct advantage over Wolverhampton, in that they 
link Walsall to Willenhall by direct communication, and at an 
extremely moderate fare. 


Worcester.—lt is intimated that the B. of T. has granted 
an extension of three months in respect of the completion of the 
electric tramways in the city, and an extension of a year for those 
outside the city. 








TELEGRAPH AND TELEPHONE NOTES. 


Artom’s Method of Wireless Telegraphy.—It is 
reported that the Italian maritime authorities have made successful 
experiments with the method of “ localising” or sending wireless 
messages in a determinate direction, which has been devised by 
Prof. Alessandro Artom, of the Royal Industrial Museum, Turin. 
It has also been stated that Mr. Marconi is to employ the system in 
his long-distance line from Italy to the Argentine, for which a 
station is in progress at Pisa. As tuning or syntonising the mes- 
sages, however plausible in theory, has been, so far, a comparative 
failure in practice, it is not easy for electricians to see how Mr. 
Marconi expects to work both his Poldhu to Glacé Bay and his Pisa 
to the Argentine circuits simultaneously, not to speak of more. It 
may be, however, that he is relying on Artom’s method, which thus 
acquires great importance, and we therefore give an explanation of 
it. The method is described in a British patent, No. 26,395, of 
1902, accepted last February, and consists essentially in employing 
not ordinary Hertzian waves, but circularly or elliptically polarised 
waves, which can be transmitted through space in a predeterminate 
or given direction. Electro-magnetic waves are polarised in this 
manner by combining two sets of waves polarised in planes at right 
angles to each other. Circularly or elliptically polarised waves can 
be obtained by passing ordinary waves through prisms of wood or 
metal grids, but this plan involves a serious loss of energy through 
absorption. Prof. Artom’s plan is to produce and combine two oscil- 
latory discharges of different phase and of different directions, so 

. to directly produce the circularly or elliptically polarised waves 
without any loss of energy. He does this in a very simple manner 
by means of three or four spark balls. The induction coil pro- 
ducing the sparks has a Wehnelt interrupter in the primary circuit. 
The terminals of the secondary circuit are connected, as usual, to a 
pair of spark balls, but there is a third ball forming, so to speak, a 
triangle with these, and it is connected through a self-induction 
coil or a condenser to one terminal of the secondary circuit. The 
balls are disposed as the vertices of a right-angled triangle. A 
fourth ball can be added by connecting it through a condenser to the 


other terminal of the secondary circuit. The aerial may be con- 
nected directly or through a transformer, with the third or central 
ball. Three or four aerials may be used, and they can be vertical, or 
else placed in a given direction. The method is said to allow of a 
reduction in the height of aerials and to facilitate syntonisation. 
The receiving aerial may by preference be a large circle of wire 
connected at two points with the coherer. 


The Cable Steamer “ Chiltern.”—It is reported that 
the Eastern Telegraph Co.’s cable steamer Chiltern was sunk at 
Plymouth on Sunday, but will probably be refloated. For some time 
past the Chiltern has been laid up at Plymouth dismantling. On 
Saturday night the Mirror, another cable steamer, returned from 
sea, and, the weather being stormy, she struck the Chiltern as she 
was taking up her moorings. Nothing was noticed to be amiss for 
some hours, but then it was found by the watchman on the Chiltern 
that the forehold was full of water, and, despite pumping opera- 
tions, the steamer filled and sank. 


Indian Telegraph Extension to Thibet.—The special 
telegraph line begun in July last between Darjiling and Colonel 
Younghusband’s camp at Khambajong, a distance of about 160 miles, 
was completed in September, and an account of the work, of which 
Mr. F. B. McMahon had charge, has been published. The party 
suffered much from exposure to heavy rains at high altitudes, and 
the line was carried through dense jungle in the face of extra- 
ordinary difficulties. The maximum height reached was at Subebe 
La, where the posts were placed at an altitude of over 17,500 ft. 
This is the highest point to which a telegraph wire has ever been 
carried, and the Indian Telegraph Department also holds the world’s 
record for the distance above sea-level of a telegraph station, Kham- 
bajong being about 15,700 ft. high.— Times. 


Telegraphic Interruptions and Repairs :— 
INTERRUPTED, REPAIRED, 


e» May 5,1902 .. ee 
«» May7,1902_ «.. ee 
e- Sept. 19, 1902 .. oe 
e» Aug. 27,1901 .. ee 
e- Dec. 21,1908 .. re 


CaBLEs, 


Dominica-Martinique .. ee o ee 
St. Lucia-Martinique .. ee oe ee 
St. Lucia-St. Vincent .. ee ee oe 
Trinidad-Demerara No.1 .. ve oe 
St. Thomas-St. Kitts .. ° $s oe 


St. Vincent-Grenada .. ee -- Dec. 28, 1903 
Mole St. Nicolas-Port-au-Prince -- Dec. 16,1903 .. ee 
Cayenne-Pinheiro oe oe e- Aug. 18,1902 .. oe 


e- Feb. 26,1908 .. oe 
-- Aug. 2,1902 .. ee 
ee Oct, 22,1902 .. ee 
-» April 1s, 1903 .. 

-- Nov. 10, 1903 

«- Dec. 15, 1908 


Paramaribo-Cayenne .. 
Anjer-Kalianda .. a6 ee oe 
Reissa-Issa (Yemen)-Camaran ee 
New York-Hayti ee ee ee 
Tourane-Amoy .. oe oe ee 
St. Jacques-Haiphong .. oe ee ee 

Underground Telegraph Cables.—The Leeds Chamber 
of Commerce recently received a communication from the Post 
Office on the subject of the proposed underground trank telegraph 
wires. It was stated that pipes were being laid north-eastward 
from Manchester to Leeds. Temporary wires were being provided, 
and it was expected that the work would be completed before the 
end of the present financial year. 


Western Union Telegraph Co.— The seventeenth 
annual dinner and musical evening of the Penzance staff of the 
Western Union Telegraph Co. was held on Friday evening last. 








CONTRACTS OPEN AND CLOSED. 


OPEN. 


Belfast. — January 15th. 
‘¢ Official Notices” December 25th. 


Electricity meters. See 


Belfast.—.January 22nd. Motor-balancer and motor- 
boosters. See “ Official Notices ” to-day. 


Belgium.—January 16th. Tenders are being invited 
until the 16th inst. by the municipal authorities of Liége for the 
supply cf the track material and apparatus required for the Maghin- 
Fetinne-Guillemins electric tramway. Particulars may be obtained 
for 12 fr. from the Bureau Administratif, and tenders are to be sent 
to L’Annexe de l’Hotel de Ville, Liége. 


Brighton.—January 18th. Tramway poles, wire, 
section pillars, overhead construction, cables, bonds, &c., for the 
Corporation. See “ Official Notices ” to-day. 


Enniscorthy,—January 20th. Electric lighting and 
pumping plant (seven sections), for the Lunatic Asylum. See 
“ Official Notices ” December 4th. 


Erith.—January 18th, Lancashire boilers, piping, con- 
densing plant, three-phase steam alternator of 500 xw., switch- 
board and cable extensions. See ‘Official Notices” December 18th, 


Glasgow.—January 11th. Two 3,000-Kw. 6,500-volt, 
three-phase turbo-alternators, and condensing plant ; one 2,200-Hp. 
engine and double current generator and transformers ; six 500-Kw. 
motor-generators or rotary converters, for the electricity depart- 
ment. See “‘ Official Notices” January 1st. 
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Harrismith (Orange River).—January 18th. Cables, 
transformers, switchgear, &c. See “ Official Notices ” December 11th. 

Hornsey,—February 8th. Two dryback boilers, smoke 
consuming apparatus, 100 and 300-kw. steam dynamos, motor- 
generators. See “ Official Notices ” to-day. 

Iikeston.—January 21st. Stores for the tramway and 
electricity department. See “ Official Notices ” to-day. 


Kettering.—January 9th. Electricity meters. See “ Offi- 
cial Notices ” December 18th. 


Lanark.—January 11th. The County Council and 
Middle Ward District Committee want tenders for refuse destructor 
and electric lighting plant, &c. Specifications, &c., from W. L. 
Douglass, district engineer, Hamilton. 


L.C.C.—January 19th. Six electrically-driven three- 
throw boiler feed pumps for Greenwich power station. See 
‘* Official Notices ” November 20th. 

Pontypridd.—January 15th. Pipe work and electricity 
meters for the Council. See “ Official Notices” January Ist. 


Spain,—February 12th. Concession for an electric tram- 
way between Porrino and Mondariz (Pontevedra province). See 
“Contracts Open ” December 18th. 

Spain.—February 15th. The Public Harbour authorities 
at Barcelona are inviting tenders until February 15th for the con- 
tract for the establishment of the plant and equipment for the 
electric lighting of the sheds at the Port of Barcelonnette, and for 
the operation of the cranes, travellers, &c. 

Sydney (N.S.W.).—January 12th. Messrs. Preece and 
Cardew want tenders for :—One or two 600-Kw. or one 1,200-Kw. 
three-phase steam alternators with condenser, pipework, motor- 
generators, transformers, switchboards, &c., and a coal and ash 
conveyor. See ‘Official Notices” December 11th. 

Wallasey.—January 16th. Cables, joint and section 
boxes. See “ Official Notices ” December 18th. 

Whitby.—January 25th. Cables for the electricity 
department. See “ Official Notices ” to-day. 


CLOSED. 


Brighton.—The Corporation has given a contract to 
Messrs. Veritys, Ltd., for the supply of all motors up to 3-u.P. of 
their Aston-Lundell type. 

Bristol.—The T.C. on January 1st accepted the follow- 


ing tenders for new plant, &c., for the.electricity works :— 


McDowall, Steven & Co., Ltd., arc lamp standards .. wa .. £2,850 
John Spencer, Ltd., pipe -work at Avonbank Station ae -- 1,270 
Ferranti, Ltd., power switchboard at Temple Back 715 
Babcock & Wilcox, L.td., coal conveyor extension at Avonbank 656 
Indestructible Paint Co., painting arc lamps.. ee 141 


Dartford.—The U.D.C. has accepted ‘he: von of 
Messrs. S. W. Gibson & Co. forthe wiring of consumers’ houses for 
the E.L. for a year, and that of W. ‘I’. Henley’s Telegraph Works 
Co., Ltd., for main extensions and the supply of house service cable. 


Dewsbury.—The B.E.T. Co. has let the contract for the 
electrification of the Bradford Road tramways to Messrs. Dick, 
Kerr & Co., Ltd. 


Dover.—The contract for an electric swing bridge to 
carry the railway across the Docks from the new Prince of Wales’ 
Pier, has been placed with Qjr W. G. Armstrong, Whitworth & Co. 


Heckmondwike.—The U.D.C. has accepted the tender 
of Messrs. Meldrum Bros., Ltd., for the supply of a mechanical 
stoker for the electricity works. 


Preston.—The T.C. has placed with Messrs. Dick, Kerr 
and ('o., Ltd., an order for four single-truck tram cars, instead of four 
bogie cars, at an extra cost of £228 per car. 


Reigate.—The T.C. has accepted the following tenders 
for extensions at the electricity works :— 

Babcock & Wilcox, Ltd., boiler and economiser, and steam exhaust and 
other pipes. 

General Ele¢tric Co., Ltd., steam alternator and engine, 

Cowans, Ltd., switchboard and instruments. 

Wheeler Condenser and Engineering Co., condensing plant and cooling 
tower. 


Todmorden,—The T.C. on December 30th accepted the 
tender of Messrs. Bruce Peebles & Co. for a dynamo, and Belliss 
engine at £2,158. 





HI 





FORTHCOMING EVENTS. 


Saturday, January 9th.—At 7.30 p.m. West Hartlepool Scientific 
Society. ‘“ Boiler Feed Water,” by Mr. J. W. Pat- 
terson. F 

Monday, January 11th.—At 7.30 p.m. Institution of Mechanical 

Engineers (Graduates’ Association). Mr. PY... A. 

Stevens on ‘‘ Electric Passenger Lifts.” 


Tuesday, January 12th.—At 8 p.m. Institution of Electrical Engi- 
neers (Glasgow). Meeting. 

At 8 p.m. Institution of Civil Engineers. ‘The Elec- 
trical Reconstruction of the South London Tramways 
on the Conduit System,” by Mr. Alexander Millar. 

Wednesday, January 13th.—At 8 p.m. Association of Engineers- 
in-charge. Mr. P. R. Bjorling on ‘“ Pumps.” 

At 8 p.m. Liverpool Engineering Society. Mr. W. Norris 
on “ Motor Vehicles.” 

Thursday, January 14th.—At 8.0 p.m. Institution of Electrical 
Engineers. Meeting at the IC.E. ‘The City and 
South London Railway: Working Results of the 
Three-Wire System applied to Traction, &.,” by Mr. 
P. V. McMahon. (Adjourned discussion.) ‘On the 
Magnetic Dispersion in Induction Motors, and its 
Influence on the Design of these Machines,” by Dr. 
Hans Behn-Eschenburg. 

Tuesday, January 19th.—At 7.30 p.m. Institution of Electrical 
Engineers (Manchester). ‘ Coal Consumption in Cen- 
tral Stations,” by Mr. A. 8. Giles. 

Wednesday, January 20th.—At 7.30 p.m. Institution of Electrical 
Engineers (Birmingham). Meeting. 

At 7.30 p.m. Institution of Electrical Engineers (Stu- 
dents). ‘ ‘I'he Equipment of a Sub-station with Rotary 
Converters,” by O. J. Davis. 

Thursday, January 21st. — Institution of Electrical Engineers 
(Leeds). Mr. H. Bohle on “ Alternators in Parallel.” 

Friday, January 22nd.—At 8 p.m. Physical Society. Meeting at 
the Royal College of Science. “'I'he Photographic 
Action of Radium Rays,” by Mr. S. Skinner. Exhi- 
bition of Instruments, by Messrs. Crompton & Co. 

At8p.m. Junior Institution of Engineers. Presidential 
address by Mr. J. Fietcher Moulton, K.C., F.R.S. 








NOTES. 


A Few Gas Incidents.—The pressure upon our space 
during the last few years bas been so heavy and continuous that 
we have not been able to do justice to the gas lighting industry by 
recording the numerous gas explosions, gas fires, cases of gas 
poisoning, and so on, that have occurred, but there has been such a 
crop of disasters during the past few weeks that we think it only 
right to devote a few inches of our space to demonstrating some of 
the attendant possibilities of one of the rival illuminants which 
wages a certain warfare against the electricity works engineer’s 
undertaking. 


Sheffield, January 2nd.—Defect in a city gas main causes one death, 
and serious effects in another case. 

Bristol, January 1st.—Gas leakage suffocates a 17-year old girl, and 
renders six others unconscious. Premises not fitted up for 
gas lighting. 

Glasgow, January ist.—Thirteen persons (in two adjacent houses) 
had narrow escapes from gas poisoning while sleeping. 
Leakage from a broken pipe the cause. 

Dundee, December (? 18th or 19th).—Gas pipe close to meter leaks, 
causes death of one man while sleeping, and renders his 
wife unconscious. 

Stirling, December 29th.—Explosion results from gas escape. 
Inhabitants and property injured. 

Canterbury, December 12th (and other days).—Partial ‘failure of 
public gas supply, and householders had to requisition 
lamps and candles. Consumers asked to be sparing with 
gas used for stove purposes. Gas engine users hed to 
shut off. 

Kingston-on-Thames, December 13th.—Side wall of house torn off 
and three rooms wrecked by gas explosion. Leakage from 
chandelier. 

Peckham, December 20th.—Ten-roomed private house wrecked and 
two men injured by gas explosion. Leakage from 
chandelier. 

Wellingborough, December.—Gas supply failed entirely. 

Ramsey, December.—Man burnt to death while working on street 
gas mains. 


These will be sufficient to go on with. 


The Belgian Society of Electricians:—The annual 
general meeting of the Société Belge d’Electriciens was held in 
Brussels on 19th ult., when M. Emile Closset was elected president 
for 1904. After the business meeting, M. Leon Gerard, the retiring 
president, read a paper on “Turbines from a Central Station Point 
of View.” The author traced the history of the turbine from that 
of De Laval down to the Parsons, now so largely used in Europe, 
referring specially to the one at Essen of this type, which is stated 
to develop no less than 10,000 u.p. This was followed by a paper 
by M. Weissenbruch, chief engineer of the Belgian State Railways, 
on “ Electric Signalling on Railways,” in the course of which he 
described the Siemens & Halske system adopted at the magnificent 
new station in Antwerp. The annual dinner was held in the even- 
ing. The following day, Sunday, 20th ult., was devoted to an ex- 
cursion to Antwerp, in which about 60 of the members participated. 
The new station was visited, and, under the guidance of M. Weis- 
senbruch, an inspection was ‘made of the electric signalling arrange- 
ments which that gentleman had described on the previous day. 
Afterwards the party was conveyed by tramcar to the new power 
station at Merxem of the Compagnie des Tramways d’Auvers. Some 
brief particulars of this plant are given in another part of the pre- 
sent issue. 
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The Cape Town Local Section at De Beers Explosive 
Works.—On Saturday, December 12th, a visit was paid to the 
De Beers Explosive Works at Helderberg, by members of the Cape 
Town Society of Civil Engineers and of the local section of the 
Institution of Electrical Engineers. The party split up into three 
sections, one under Mr. Pollit, the works manager, one under 
Mr. Baine, the electrical engineer, aud a third piloted by Mr. 
Quinan, jun, From a full account of the visit which appeared 
in the Cape Times, we gather that a tour was made of the 
minor departments, which include a foundry, engineering and 
boiler-making workshops, and extensive joinery shops, all well 
equipped with modern machinery and every requirement for 
turning out first-class work. The chemical works were then 
visited, and the process of manufacturing the acids used for the 
production of the various explosive compounds explained. The 
parties were then conducted to a series of isolated buildings, where 
the actual process of making nitro-glycerine takes place. The elec- 
tric light works is a fairly large and modern central station, con- 
taining three 540-n.P. Parsons turbines, coupled direct to three-phase 
alternating dynamos of 300-Kw. each. These dynamos supply power 
to a large number of three-phase motors, ranging from } to 50 H.P. 
The switchboard is of marble, and is so arranged that free acces 
can be had to all parts. The boilers are fitted with fuel 
economisers. Self-trimming coal bunkers are provided, and the 
condenser is capable of condensing 25,000 lbs. of steam an hour. 


Relaying Conduits in New York.—The following 
illustration, reproduced from a photograph taken by our own 
correspondent, represents the operation of relaying tramway 
tracks and conduits at the corner of Fourth Avenue and 
23rd Street, New York City. This is a busy double-track crossing, 
with connecting switches, and on the completion iof the ‘“ cut and 
cover” tunnel along the Avenue, it was necessary to replace the 
whole of the lines on the surface, the work having to be done, as 
was also the operation of constructing the tunnel, without inter- 
rupting the traffic for more than a minute or two at a time, even 
during the night, it being a legal obligation of the company to run 
their cars continuously. In the illustration the foreman of the 
repairing gang is seen in the centre. On the approach of a car, 
which occurs during the “rush hours” every 18 seconds on the 








RELAYING RaILs aND CONDUITS UNDER DIFFICULTIES. 


average, he blows his whistle, and the men at work on the track 
either step aside or stoop down beneath the track itself. Hach man 
is well drilled in the precise duty he has to perform, and when the 
moment arrives for a rail to be lifted and replaced the operation is 
performed in a few seconds, the men swarming like bees around 
the point. The difficulties of the work are increased by reason of 
the large number of underground wires and pipes of every descrip- 
tion in such a thickly populated district. 


Porcelain for Insulators.—According to the German 
paper Sprechsaal, it is not necessary to construct insulators for 
ordinary electrical purposes out of very refractory hard porcelain ; 
and, up to a certain point, the more readily fusible earthenware 
glazes which contain lead are satisfactory. Usually a biscuit mass 
which melts at the temperature shown by the Seger cone No. 8 and 
a glaze melting between the cones No. 06 and 05 suffice. A proper 
preparation of the material, and more particularly a thorough 
drying thereof, are more important in the construction of 
insulators for high voltage than the actual composition of the 
material. 


The Melville Testimonial.—A movement is in pro- 
gress, and has very influential support, for presenting a national 
testimonial to Superintendent William Melville, who has just 
retired after 20 years of distinguished service in the Special 
Department of New Scotland Yard. A committee has been formed 
representing all sections of the community by which indebtedness 
to this all-important department of the public service is recog- 
nised; Mr. Herbert H. Twining and the Mayor of Westminster 
(Alderman Emden), are acting as joint hon. treasurers, Con- 
tributions may be sent to them, or to Lloyd’s Bank, Ltd., at 222, 
Strand, W.C, Bs 


Westminster E.S. Co.'s Roof Garden.—aAt last London 
is to have a real roof garden! It has been talked of for years, but 
at the rccent meeting of the London County Council it was definitely 
decided that the new generating station for the Westminster 
Electricity Supply Corporation is to have an Italian terrace and 
garden on its roof, which, moreover, is to be compléte within 
eighteen months, and is to be at the free service of the public daily. 
It will be in Mayfair, and, if successful, will no doubt be followed 
by others. The opening of the first public roof-garden in London 
will be eagerly awaited, for there is no doubt that the need for 
something of the kind becomes more and more urgent. Our rising 
generation is being stifled in crowded streets with towering blocks 
of flats and other buildings, shutting them away from sunlight and 
air. Until we give them this in plenty it is useless to preach of 
diet and gymnastic exercises, and so ov. Above all things, children 
need air, and the establishment of roof-zardens would certainly 
give them‘a bstter chance of obtaining it than they could otherwise 
hope for. 

Thus the Zady’s Pictorial. Needless to say, we await with de- 
lighted anticipation the accomplishment of this enticing under- 
taking—or should we not call it an overtaking, seeing that it is on 
the top of the undertaking? ‘Tea on the terrace” will be no 
longer the envied privilege of members of “The House”; we look 
forward to partaking of the electric fluid as we stroll amongst the 
electrical plants, which may be counted upon to grow apace in such 
congenial surroundings, fertilised by CO, from the adjoining 
chimney shaft. The gladsome songs of the switchboard attendants, 
mingled with the tuneful growl of the generators and the playful 
detonations of the circuit breakers, will float up to us on ethereal 
waves, and the facetious remarks of the shift engineer when the 
stokers are elevated and the volts depressed, will doubtless tend to 
edification and will dispel ennui. Ozone will pervade the atmosphere, 
which will resemble that of a quiet seaside town, such as Grimsby 
or Billingsegate, and the gardens will be resorted to by the aged, 
infirm, and unwilling-to-work in their thousands. We anticipate 
an enthusiastic reception of the project at the hands of the public, 
and of the station staff, who will gladly work all day by lamplight in 
the happy conviction that their self-sacrifice is not in vain. At last 
the millennium is about to dawn ! 


The Bacholtz Steam Turbine.—Mr. E. Kilburn Scott 
writes :—‘ I have recently had an opportunity of seeing a new type 
of steam turbine invented by Mr. Bucholtz, and for simplicity of con- 
struction it is probably unequalled. It simply consists of a series 
of brass discs or washers, half of them fastened to the case of the 
turbine and the other half placed alternately and mounted on the 
spindle, the clearance between the plates being a fraction of a 
millimetre. In the fixed plates a series of concentric holes are 
drilled straight through, that is to say, with the drill at right angles 
to the plate. In the rotating plates there is a similar series of holes 
but they are drilled at a considerable angle with the plane of the 
plate. It will thus be seen that in passing through the holes from 
one end of the turbine to the other, the steam is thrown against the 
slanting holes in those plates mounted on the spindle, thus making 
them rotate. 

“When the steam has passed through the rows of holes 
nearest the periphery, it then works back through another series 
of holes nearer the spindle, and so on, forwards and backwards, 
until it finishes up at the row next the spindle. There is, 
therefore, no end thrust, and, by reversing the direction of the 
steam and putting it in at the row next the spindle and taking it 
out at the row nearest the periphery, the turbine is made reversible. 
It is, in fact, the only reversible turbine. 

“‘T saw a machine about the size of two clenched fists at work 
and doing about j-H.p. It reversed beautifully and was a most 
interesting example of how extremely simple a steam prime mover 
could be made. When worked as a reversible turbine, the area of 
all the various rows of holes must, of course, be the same, but when 
the direction of rotation is always th® same, this objection cannot 
be made. 

“The great feature of the turbine is, of course, its extreme 
simplicity, for every part is turned work, and there are no blades or 
other small parts to give trouble.’ 


Dielectric Strength of Highly Insulating Sub- 
stances.—A new method for determining the dielectric strength 
of highly insulating substances is suggested by Dr. A. Walter (see 
Electrotech. Zeit , No. 39,1903). This process is based on a discovery 
made bythe author some months ago in conjunction with Prof. 
Kiessling, viz, that even rather thick layers of highly insulating 
substances may easily be perforated by electric means, by pouring 
on one of the surfaces a drop of hot wax, stearine or the like, about 
2 cm. in diameter and 2 mm. in height, and perforating the latter, 
after it has become quite cold, in its middle by means of a thin 
needle as far as the plate to be pierced. Now, the author observed 
the fact that for a given plate of a similar substance there is always 
acertain minimum of spark length (in air) for which the perforation is 
just possible, this minimum spark length being proportional to the 
thickness of the plate for the same substance. Dr. Walter there- 
fore terms the dielectric strength of an insulating material, the 
minimum spark length in air required to produce a perforation in 
less than a minute in layers of the material 1 cm. in thickness. 


The Cardiff Tramways Stoppage.—At the Cardiff 
Courts on Monday, Frederick Parks was charged with having on 
December 24th, feloniously and maliciously “injured certain 
electric lines with intent to cut off a certain supply of electricity.” 


The incident was briefly referred to in our last issue. Evidence - 


was given by W, Ashford, switchboard attendant; W. G. Gregory, 
assistant ditto; K. Cramp, electrical engineer at Roath power 
tation; and Mr. Arthur Ellis, the Corporation electrical engineer. 
Accused was committed for trial. 
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THE ELECTRICAL REVIEW. 





Rugby Engineering Society—A paper on “The 
Design and Construction of the Electric Tramway Car” was down 
to be read last evening by Mr. R. H. Simpson before this Society. 


Réntgen Society.—Dr. G. B. Batten read a paper 
before the Society last evening on “ The Revelations of Radium.” 


Gas Expansion.—For the following we are indebted to 
the Financial Times:—" So far from the introduction of electric 
lighting sounding the death knell of gas companies, it would appear 
that the growing competition of electricity has infused renewed 
vigour into the older system of lighting. According to the (‘as 
World no fewer than 45 of the 191 Bills deposited in the Private 
Bill Office for promotion in the coming session of Parliament relate 
more or less to gas undertakings, involving a capital of £2,750,000. 
In addition to this there are applications for 20 provisional orders, 
which bring up the proposed expenditure on gas undertakings to 
£3,420,000. A noteworthy feature cf the Bills is that a consider- 
able number of the companies are seeking to reduce the candle 
power of the gas supplied, the reason being that with the steadily 
increasing use of the incandescent mantle an excellent light is now 
obtainable from a poorer quality of gas than has hitherto been con- 
sidered necessary.” 


Sir Oliver Lodge on Radium.—On Tuesday evening, 
in the midst of a large and enthusiastic assembly, Sir Oliver 
Lodge, Principal of the Birmingham University, delivered a most 
interesting address on “Radium and Its Meaning.” Mr. J. 
Chamberlain, as Chancellor, occupied the chair. The lecture was 
subsequently repeated before a crowded audience of working men. 


Shock Fatality —The S/. James’s Gazetie states that 
M. Fay, engineer to the High-Tension Electric Power Co., of 
Thiers, has been killed by coming in contact with an electrified 
saucepan. 


The Tariff Commission,—It is announced that: “Mr. 
George Flett, managing director of Dick, Kerr & Co., Ltd., Preston and 
Glasgow, has accepted a seat on Mr. Chamberlain’s Tariff Commission. 
Mr. Flett is not a politician. He has travelled largely in India, 
America and Africa, and is a recognised authority on tramway con- 
struction and equipment.” 


Russia,—The third annual congress of the Russian 
Electrotechnical Society is to be held in St. Petersburg from the 
8th to the 18th inst. 


Fracture of a Cast-Iron Steam Pipe.—A curiosity in 
technical literature is afforded by Report of Preliminary Enquiry, 
No. 45, under the Boiler Explosions Act. It is not that there is 
anything so very out-of-the-way in the report itself, which is got 
out with the same preciseness of detail that characterises all Board 
of Trade repoits alike, whether chronicling the explosion of a huge 
shell boiler or the proper and natural action of a fusible plug. The 
humour of this special report is that it deals with the fracture of a 
9-in. and a 6-in. cast-iron 1 steam-pipe in a modern electric 
station, viz, the Brompton and Kensington Central Station. The 
steam pressure was 150 lbs. The straight pipes were of wrought-iron 
and, apparently, cast-iron was good enough for the 4-pieces. As 
there are, perhaps, a score of boilers with these cast-iron L-pieces, 
we may suppose the others are no better than the one that failed. 
The fracture is ascribed to water hammer action, and the report is of 
the usual level of value. Nota word is said about the material of 
which these {-pieces are made, a material which should te exposed 
at a maximum to steam of 100 lbs. pressure. We had hoped that 
cast-iron had been removed from dangerous uses in other situations 
than the parts of steam boilers. 


Emulsification in Mercury Interrupters.—In order 
to break up the emulsion of mercury and oil which often forms in 
these apparatus, E, Grimsehl suggerts that a little concentrated 
solution of potash or soda should be added to the liquid, when, after 
ashort time, the mercury separates out at the bottom of a thick 
froth. A similar result may be obtained by shaking the mercury 
repeatedly with common soap.! 


Treatment of Copper Ores in the Electric Furnace. 
—Vattier has recently described (Ferg. uw. hiittenm. Zeit., 1903, 
lxii., 549) the method which is adopted at La Praz and elsewhere 
for the electrical concentration of Chilian copper ore. The material 
is fused in rectangular cracibles made of clay and carbon, by means 
of a current of from 3,500 to 4,000 amperes at 110 volts; 18 tons of 
a 7 per cent. ore being thus concentrated to 43 or 45 per cent. 
strength, while the slags contain only 0°1 or 0°2 per cent. of copper. 
In other experiments, two somewhat similar crucibles are employed, 
so that if the mass fills one, part of it can be transferred to the 
second, where separation of ore and slag is easier. With a current 
of 4,750 amperes at 119 volts, .c., 500 kw., 25 tons of ore can be 
fused in 25 hours. The concentrate contains 0°8 per cent. of SiO, ; 
0°5 per cent. of Al ; 24°3 per cent. of Fe; 14 per cent. of Mn; 22°96 
per cent. of S; 0°005 per cent. of P; and 47°9 per cent. of Cu. The 
slags can be run off into another crucible and used in the manufac- 
ture of ferrosilicon, ferromanganese, and spiegel. According to the 
author, if 1 ton of coke costs 80 marks, and 1 kw.-year 30°4 marks, 
1 ton of copper bars can be obtained from 16 tons of 7 per cent. 
aa ore for 66°4 marks, and from 4 per cent. ore for only 18 
marks, 


The Development of Niagara.—lIt is stated by Mr. 
H. W. Buck, of the Niagara Falls Power Co., that power can ba 
bought from his company for less than one-half what it costs from 
any steam-driven central station in the United States, or from any 
isolated steam plant. lectro-chemical industries using large 
amounts of power continuously for 24 hours a day save 75 per cent. 
of their annual power bill by buying from the Niagara Co. Of all 
water powers in the United States within the front line, Niagara 
at least appears to afford a certainty of supply. There are now 
three power plants at the Falls, of which two are on the American 
and one is on the Canadian side of the river. They can all be 
arranged to supply any one of the power users, a matter of some 
importance. The author of the article in Cassier’s Muyazine, from 
which this information is taken, does not say how the tariff ques- 
tion has been solved between the two countries in respect of elec- 
tricity generated across the border. The first power house at 
Niagara of 50,000 u.p. has reached the limit of its capacity ; the 
second, of 55,000 4H P., is well on to its full capacity ; the third, or 
Canadian station of 110,000 u.P., will soon be complete and ready 
to sell power. The second power house discharges its spent water 
into the original tunnel through a short branch connection. It 
contains 11 turbines of 5,000 #.P., driving 2,200-volt 25-cycle two- 
phase generators at 250r.p.m. Six of these machines are of the 
umbrella type, with revolving fields outside. The last five machines 
have internal revolving fields, which are thought more convenient 
and accessible. The general hydraulic development of this station 
has been along similar lines to that of the first station, The Cana- 
dian station also is similar, with turbines at the bottom of the wheel 
pit, and a waste tunnel of 1,700 ft. to the river below the fall. The 
size of unit, however, is larger, each having a capacity of 10,000 u.p., 
the largest yet made, and there will be 11 of these big machines 
occupying but little more space than the units of 5,000 HP. at the 
older stations. The cost per horse-power is also less. They are 
wound for 11,000 volts at 25 cycles at 250 r.p.m. The distribution 
cost of this three-phase current is about a fifth of that required for 
two-phase 2,200-volts current, step-up transformers for long-distance 
work raising the volts to 22,000, 40,000 and 60,000 according to 
distance. The copper is 25 per cent. less than for two-phase at the 
same voltage. The underground transmission cables are triple 
No. 000 B. & S. lead covered laid in ducts. The generators are of 
General Electric make; the turbines are to be of Escher & Wyss 
Co,’s make, of Zurich. The system is designed, as above stated, to 
work in parallel with either or both American plants by means of 
step-down transformers. Consumers are taking power from such 
small amounts as 15 H.P. up to as much as 15,000 H.P. for users like 
the Union Carbide Co. The distances from the power house vary 
from 0°14 of a mile up to 354 miles in the City of Buffalo. There 
appears every prospect that further utilisation of the great fall will 
be made in the near future. 


Electrical Smelting of Iron and Steel.—According to 
A. Keller (Oesterr. Zeits. Elektrotech., 1903, xxi., 656), 1,000 kilos of 
coke are consumed in the blast furnace in the production of one 
ton of pig-iron, whereas in the electric furnace only 350 kilos are 
needed. If, then, coke can be bought at 16 marks and power at 26 
marks per Kw.-year, the electrical smelting of iron ought to be 
commercially possible. In Europe, however, the method cannot be 
employed, partly because of the number of blast furnaces which 
already exist ; but it might be used for the winning of pure iron 
out of low grade ores, ot for the preparation of steel. ‘The elec- 
trical process, on the other hand, is feasible for such foreign lands 
as possess sufficient water-power and are deficient in coal deposits ; 
and on these grounds Keller has worked out a scheme for the 
erection of a steel plant in Brazil. 


Charges of Stealing Electricity.— At Durham on 
December 31st, Mary O’Hara, of Low Spennymoor, was fined 10s. 
for fraudently obtaining electricity, the property of the Northern 
Counties Electric Supply Co. Defendant was a consumer under the 
penny-in-the-slot system, and a hat pin was found in cer meter. 
Tais had stopped the pendulum and prevented the supply being 
cut off after the expiration of the 54 hours allowed for 1d. 
Defendant said she used the pin to push a penny through the slot 
and it got fixed fast in the meter so that she could not extract it. 

Myra Jones was also fined 10g. for a similar offence. 


Marriage.—On Tuesday, December 29th, Mr. C. S. 
May, A.1.E.E., was married at Coggeshall to Miss G. Appleford. 
Mr. and Mrs. May sail for Calcutta on January $th, Mr. May having 
obtained an appointment in that city. 


The “ Electro-Therapeutist.”—Our American contem- 
porary, the Electro-Therapeutist, doubles its size with this month’s 
issue, but there is to be no increase in the price. The editorial side 
of the journal has been taken over by Prof. Otto Juettner, Ph.D, 
M.D., of 8, West 9th Street, Cincinnati, 


The Albion System of Magneto Ignition for Internal 
Combustion Engines.—In our notes on the Crystal Palace show, 
in the early part of last year, we had occasion to refer briefly to the 
system of magneto ignition adopted by the Albion Motor-Car Co., of 
Glasgow, on its motors: This system was awarded the silver 
medal—the only award for ignition—in the Automobile Club’s 
1,000 miles reliability triale, which took place in September last. 
The advantages of magneto ignition are very much to the fore at 
the present. time, and as that system will no doubt supersede 
battery ignition, just as the latter has done the at one time uni- 
versally used tube ignition, the following particulars will no doubt 
be of interest. 

The system consists generally of a magnetio-electric generator 
driven direct from the crankshaft of the motor, generating the 
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necessary current for the igniting spark. Frem the magneto, the 
current is led to make and break spark plugs of simple design, fixed 
cn the combustion chamber of each cylinder, the make and break 
— operated by a trip rod and cam mounted on the half-time 
shaft. 

The magneto or generator consists of a ring-shaped armature 
bolted to the engine casting. 

The field magnets are mounted on a spider keyed to the 
crankshaft and rotate with it, there are no moving coils, 
commutators or brushes, and therefore practically nothing to go 
wreng. The armature is bulit up of ring-shaped iron stampings, 
having a portion on one side entirely cut away and a portion on the 
other side reduced to take the armature winding or induction coil. 
The field magnets consist of a couple of soft steel pole-pieces which 
embrace the armature and are bolted toa non-magnetic spider keyed 





Fig. 1. 


to the crankshaft, and across these pole-pieces are bolted the 
necessary permanent steel magnets to produce the magnetic flux 
through the armature. The pole-pieces being diametrically opposite 
each other, it is evident that as the field magnets rotate the magnetic 
flux will alternately pass through the armature coil in the one 
direction and then in the other. 

Fig. 1 shows the armature. a is the armature core built up of 
soft iron sheets and bolted rigidly to the engine casing, as may be 
most convenient. Eis a portion cut away, and F shows the reduced 
portion to accommodate the coil. 

Fig. 2 shows a side and end elevation of the complete generator. 
D is the crankshaft of the motor or any other shaft driven positively 
from the engine at the speed of the half-time shaft, or twice, thrice, or 
four times this speed as may be most convenient ; to this is keyed a 
bronze spider, H, to which in turn are bolted the soft iron or steel 
pole-pieces, G. J Jare the permancet magnets bolted across these 
pole-pieces, similar poles being bolted to the same pole-pieces. As 
the field magnets rotate, an alternating current is generated in the 
coil F, the maximum voltage. being ‘generated just after the pole- 
pieces have passed the position shown in the drawing. 

By closing the circuit of the coil while the magnetic flux through 
it is a maximum, and by breaking the circuit when it is about the 
minimum, a slightly magnetising effect is obtained, which keeps up 
the permanent magnetism of the field magnets. This removes the 
principal objection raised against magneto ignition, that the magnets 
gradually weaken and require remagnetising every few months. 
The advantage of this distinctive feature of the system has been 
demonstrated by intentionally putting on specially weakened 
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magnets, and after months of ordinary running the magnets have 
been found of increased strength. The make and break mechanism 
is of the simplest possible description. The ignition plug proper 
consists of the ignition port cover, carrying one insulated contact 
which projects intothe combustion chamber, and alongside this, a 
rotating spindle, having at its inner end an arm which, under the 
control of a spring, bears upon the ineulated contact pin; the contacts 
being provided with platinum tips to prevent corrosion. 

A striking spindle, lifted by a simple trip cam on the half-time 
shaft, tends to rotate the previously mentioned spindle and separate 
the contacts, thus breaking the circuit. The striking spindle is as 
light as possible, so that the lapse of time between the moment that 
it is freed by the cam and the rupture of the electric circuit and 
consequent ignition of the charge is reduced toa minimum. This 
has been experimentally determined, and found to be less than ;},,th 
of a second. 

An extended series of brake tests has been made to determine 
whether it was necessary or advisable to provide a means of 
varying the time of ignition, and these plainly showed that, with 
a low-speed engine, it was quite unnecessary with this type of 
ignition. 

By setting the trip gear to fall when the crank has still 18° to 
otate before reaching the upper dead centre, it was found that the 





maximum torque and brake horse-power of the engine could be got 
at a speed of from 550 to 850 r.p.m., and it was also found that, 
with the ignition fixed at this point, there was no danger of a back 
kick in starting, and the engine ran quite steadily and smoothly as 
low a8 150 to 200 r.p.m. By setting the trip gear 27° before the 
dead centre, about 5 per cent, more power could be got at a speed 
of 950 r.p.m., but the power at 700 was 3 per cent. less than with 
the previous sitting,tand with the ignition thus set we founda 
slight risk of a back kick at starting. Practically, a moderate 
speed motor does all its work within the range of from 
500 to 850 r.p.m., so it is evidently quite unnecessary to provide 
variable ignition. Indeed, it is 4 distinct advantage to have a fixed 
ignition as the above results indicate, for it is very probable that 
the driver would rather lose than gain efficiency on the whole, by 
having a variable ignition which might effect a slight saving at the 
top speed of the engine, but would probably be more than com- 
pensated for by inefficient setting at lower speed. It is also 
obviously desirable to simplify as far as possible the mechanism 
and driving of cars. 

In ordinary high-tension ignition, there is, of course, a consider- 
able time lag between the making of the contact in the primary 
circuit and the rise of magnetic flux in the coil, sufficient to attract 
the trembler and break the circuit, whereupon the igniting spark 
occurs, and it is principally this lag that makes it necessary to 
provide a means of varying the time “at which the primary circuit 
is closed. As everyone is aware, a careless driver can set up 
enormous strains on the crankshaft and other parts of the engine 
by running an engine with the ignition set too early. 


Personal.—We believe that the whole electrical profes- 
sion is with usin offering sincere congratulations to Mr. W. E. 
Lane, the hon. secretary of the Electro-Harmonic Society and 
secretary of the Electric Light and Traction Society of Australia, on 
his marvellous escape from death, which a murderous office boy tried 
to bring about on Monday last, by means of an axe. There was not 
the least provocation, indeed, Mr. Lane had always treated the lad most 
kindly and considerately. Mr. Lane is at present at Guy’s Hos- 
pital, and we are glad to learn that he is going on very satisfac- 
torily. It is expected that, unless unforeseen complications ensue, 
he will be able to leave the hospital in about 10 days. We trust 
that he will have a speedy and complete recovery. 

We are informed that Mr. Robert Mitchell, formerly Demon- 
strator in the Physical Laboratory of the Royal College of Science, 
South Kensington, and latterly with Sir George Bullough, of Messrs. 
Howard & Bullough, of Accrington, has joined the directorate of 
the Phcenix Dynamo Manufacturing Co., Ltd., Bradford. 

Mr. E. Macgregor Duncan, consulting engineer, in order to deal 
more easily with his work in the Eastern counties, has opened an 
office at St. Lawrence Chambers, Butter Market, Ipswich. His 
London office will remain at 27, Old Queen Street, Westminster, 
S.W. 

Mr. Harry England, late general manager of the Sunderland Cor- 
poration Tramways, was on Saturday presented by the staff and 
employés with an oak clock, as a parting gift. 

Mr. Charles J. Hall has resigned his position as manager of the 
electrical department of Messrs. John Fowler & Co. (Leeds), Ltd., 
which was commenced by him for the firm in the year 1891. 

Mr. Sibley, district manager at Leicester of the National Tele- 
phone Co., has been appointed manager of the Dublin district. 

Last week Mr. Edwin Edwards, who is leaving Bradford Corpora- 
tion Tramways, to take up the post of manager of the Gloucester 
Corporation Tramways, was presented with an illuminated address 
and a purse of sovereigns, by his colleagues in the Bradford Tram- 
ways Department. 

We are requested by Mr. S. V. Clirehugh, M.I.C.E., to state that 
owing to the large increase of busitiess, he has been obliged to add 
considerably to his office accommodation, and that from the 1st of 
January, 1904. his offices, and those of the Metropolitan Engineer- 
ing Association, Ltd., will be transferred from the 3rd to the 4th 
floor of their present buildings at 4, Queen Victoria Street. 


Appointment Vacant. — The Wellington (N.Z.) 
‘echnical Education Board is inviting applications for the appoint- 
ment of director of the technical school in that city (£500 per 
annum and £60 for passage). ‘Ihe Agent-General for New Zealand, 
13, Victoria Street, 5.W., has further particulars, 








THE CENTRAL STATION ENGINEER. 


Mr. J. K. Brypggs, borough electrical engineer at Eastbourne 
has asked the T.C. to relieve him of the duties of manager of the 
motor-bus sarvice. Mr. JoHn ALLCocK is now performing these 
duties, and the T.C. proposes to seek the advice of Mr. Brydges 
whenever technical questions arise. 

Stourbridge U.D.C. has appointed Mr. J. B. Cuarxe as electrical 
engineer at an annual salary of £200, with a payment of £35 for 
services rendered up to December 31st. 

There were 46 applications for the appointment of borough 
surveyor and electrical engineer at Boston. The following have 
been selected by the Committee :—Mr. H. Cizaa, Oldham; Mr. G. 
EK. Cranxe, Sheffield; Mr. B. Howpi2, Egremont, Chéshire; Mr. 
H. Haar, Grimsby ; and Mr. H. J. Waits, Cheltenham. 

The Yorkshire Post says that Mr. CHartes TURNBULL, engineer, 
and one of his assistants, were injured at Tynemouth Electric 
Power Station on 4th inst., by receiving severe shocks and burns in 
endeavouring to rectify a defect in connection with the switch- 
board. The town’s supply of electricity was temporarily dislocated, 
but the tramway service was not affected, 
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NEW COMPANIES REGISTERED. 





Electric and General Assurance, Ltd. (79,528).—This company 
was registered on December 22nd with a capital of £10,000 in £1 shares, to 
insure against loss or damage arising from electric or other tramway, light 
railway, omnibus, motor car and similar accidents, to carry on any accident, 
indemnity, fire, marine and general insurance and guerantee business (except 
life assurance), &c. The first subscribers are’:—P, G. H. Carvill, M.P., 29, 
Morpeth Mansions, 8.W., with 2,000 shares; J. F. Albright, 96, Elm Park 
Gardens, 8.W., civil engineer, with 1,000 shares; G. Cornwallis-West, J.P., 35a, 
Great Cumberland Place, W., with 500 shares; M. Smee, Norfolk House, 
Victoria Embankment, W.C., solicitor, with 1,000 shares; E. A. White, 5, Upper 
Marine Terrace, Margate, surgeon, with 2,000-shares; J. Devonshire, 2, Staf- 
ford Terrace, Phillimore Gardens, W., director, with 500 shares; and A. W. 
Johanning, Alexandra House, Hampton-on-Thames, secretary, with 500 shares. 
No initial public issue. The first directors are P. G. H. Carvill (chairman and 
managing director), J. H. Albright, J. Devonshire, G. Cornwallis-West ; remu- 
neration of ordinary directors £100 per annum. A. W. Johanning is assistant 
manager and secretary, 








OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 





Electrical Testing Laboratories, Ltd. (66,329).—£400 deben- 
tures, created December 14th, 1903, charged ‘on the company’s undertaking and 
property, present and future, have been registered. No trustees. 


Midland Electric Light and Power Co., Ltd. (16,166).—This 
company’s annual return was filed on November 18th, when 3,139 shares had 
been taken up out of a nominal capital of £50,000 in £10 shares. £70 has been 
paid, and £31,820 is considered as paid. No mortgages or charges, 


Phenix Dynamo Manufacturing Co., Ltd. (77,660).—A post- 
poning deed, dated December 2nd, 1902, extending the time for payment of 
£14,700 debentures, part of a series created July 23rd, 1903, to secure £15,000, 
has been registered. Property charged: All the company’s property, present 
and future, including uncalled capital. Parties to agreement: C. B. Crawshaw, 
Rufford Lodge, Dewsbury; F. Sellars, 7, Sunnyside, Princes Park, Liverpool; 
and this company. 


Auckland Electric Tramways (Co., Ltd. (61,199).—An 
acknowledgment of indebtedness under seal, dated December 8th, 1903, in 
respect of £85,100 further debenture stock (making, with £200,000 in respect of 
which indebtedness has already been acknowledged, a total of £285,100 deben- 
ture stock, and being supplemental to a trust deed dated July 14th, 1903), has 
been registered. The trust deed specifically charges a certain concession, lands, 
buildings and premises, and constitutes a floating charge on the company’s 
undertaking and general property, present and future, except certain assets 
mentioned in the schedule thereto. The company is further to endeavour to 
obtain consent to charge, and thereupon to charge, certain scheduled conces- 
sions. Trustees: Electrical and General Investment Co., Ltd., 1—2, Great 
Winchester Street, E.C. 


Gent & Co., Ltd., electricians, Leicester (78,797).—£17,000 
debentures, created and dated December 14th, 1903, have been registered. Pro- 
perty charged: The company’s undertaking and property, present and future, 
including uncalled and unpaid capital. No trustees. 


Spencer & Co., Ltd., electrical and general engineers, Melks- 
ham (41,817).—A third debenture for £10,000, dated December 15th, 1903, has 
been registered. Property charged: The company’s present and future capital, 
stock, plant, book debts, goodwill, chattels, effects, real property and other 
assets, subject to first and second debentures. Holders: M. H. W. Devenish 
and A, Tucker (trustees for the Wilts and Dorset Banking Co,, Ltd., Melks- 
ham). 


Medical Electrothermic Generator Co., Ltd. (60,475).— 
£1,000 first mortgage debentures, created and dated December 5th, 1908, charged 
on the company’s undertaking and property, present and future, including 
uncalled capital, has been registered. No trustees. 


Harper Phillips & Co., Ltd., electrical and general engineers, 
Grimsby (76,953).—£2,000 second mortgage debentures, created and dated 
December 9th, 1903, charged on the company’s freehold property at Eastgate, 
Great Grimsby, and its undertaking and property, present and future, except 
freehold or leasehold hereditaments afterwards acquired, have been registered, 
No trustees. 


British Columbia Telephones, Ltd. (59,084).—This company’s 
annual return was filed on November 10th, when 3,000 preference and 6,000 
ordinary shares had been taken up out of a nominal capital of £100,000 in 3,000 
preference and 7,000 ordinary shares of £10 each. £10 per share has been called 
up on 3,000 preference and 4,000 ordinary shares, and £2 10s. on 2,000 ordinary 
shares, resulting in the receipt of £75,000. Mortgages and charges : £30,000. 


New St. Helens and District Tramways Co., Ltd. (59,426).— 
This company’s annual return was filed on November 21st, when 15,980 pre- 
ference and 9,000 ordinary shares had been taken up out of a nominal capital of 
£150,000 in 20,000 preference and 10,000 ordinary shares of £5 each. £5 per 
share has been called up and £125,410 has been received, including £510 paid 
on 1,020 forfeited shares, Mortgages and charges: Nil. 


Blackburn, Starling & Co., Ltd. (61,302).—This company’s 
annual return, made up to August Ist, was filed on December 8rd, when 8,482 
shares had been taken up out of @ nominal capital of £12,000in £1 shares, £1 
per share has been called up on 4,582, resulting in the receipt of £4,582, 8,900 
shares are considered as fully paid. Mortgages and charges: Nil. 


Sunderland District Electric Tramways, Ltd. (79,054).— 
A trust deed, dated December 8th, to secure £160,000 debentures, created 
November 25th, 1903, has been registered. Property charged: Full and sole 
benefit of the Houghton-le-Spring and District Tramways Order, 1900, con- 
firmed by the Tramways Orders Confirmation (No. 5) Act, 1900, the benefit of 
£5,176 11s. deposited in Court, with interest thereon; tramways constructed, 
or to be constructed, under said Order and Act, land and buildings acquired for 
purposes thereof, with permanent way and fixed plant, the benefit of certain 
agreements, and the company’s undertaking and property, present and future, 
including uncalled capital. Trustees: Debentures Securities Investment Co., 
Ltd., 12, Moorgate Street, E.C, 


Newmarket Electric Light Co., Ltd. (44,450).—Issue, on 
December 23rd, of £500 first mortgage debentures, part of series created October 
16th, 1899, to secure £15,000, charged on the company’s lands, buildings, plant, 
works, effects, undertaking and general property, present and future, including 
uncalled capital. Trustees: G. H. Verrall, Newmarket; and F. E. Gripper, 
Broad Sanctuary Chambers, 8.W. Previously issued of same series: £13,600. 


Frinton-on-Sea and District Electric Light and Power Co., 
Ltd,—Issue, on December 22nd, of £700 debentures, part of series created May 
7th, 1903, to secure £3,000, charged on the company’s undertaking and property, 
present and future, including uncalled capital. Holders: W. Webster and Miss 
A. A. Mackay, 50, Lee Park, Blackheath, 8.E. No trustees. Previously issued 
of same series: £1,800. 


Ackroyd & Best, Ltd., electric lamp manufacturers, Morley, 
near Leeds.—Issue, on December 9th, of £2,000 debentures, part of series 
created December 8th, 1902, to secure £10,000, charged on the company’s under- 
taking and property, present and future, including uncalled capital and patents. 
Trustees under deed of May 14th, 1908: C. T. Naylor, Hazeldean, Hayward’s 


Heath, and J. P, Humble, Threelands, Birkenshaw. Previously issued of same 
series: £8,000, 





AMERICAN LAW OF ELECTRICITY. 





[From a LeGat CONTRIBUTOR. | 


THE reports of legal proceedings in every country in the world 
often contain a more or less accurate account of the progress of any 
particular industry. If the principles which underlie the ad- 
ministration of the law in a foreign State are similar to those 
relied upon in England, lawyers often find it useful to search for 
precedents in the foreign law books. Although such precedents 
are not necessarily binding upon the English Courts, they often 
give the judges considerable assistance in applying the law toa 
particular state of facts. 

This interdependence of the case law of one country upon that of 
another is well exemplified by the relations which at present obtain 
betweer America and England. The fact that American cases are 
often referred to in English Courts, and vice versd, is due to com- 
munity of language and the foundation of the law as administered 
in the various States of the Union upon the English law. 

Owing to the adoption of different codes by the different states, 
the number of law reports published each year in America must be 
well-nigh overwhelming to any American lawyer who would 
diligently study the case law of his time; but it must be admitted 
that this mass of precedent is of considerable value for the purpose 
of obtaining information as to the application of the principles of 
English law to the requirements of a comparatively new industry, 
such as the application of electricity to traction and lighting. In 
this country a few public statutes are thought to be sufficient to 
declare the law relating to electric light; it has been left to the 
Courts to interpret, through the medium of any accidental cases, 
the somewhat enigmatical provisions which regulate the public and 
private supply of electricity. Further, with regard to electric 
traction it has been thought sufficient to apply the Tramways Acts 
which were passed in the days of horse traction to the needs of a 
new and more efficient system. A reference to a few recent 
American cases which throw light upon some of the problems 
which have already arisen, or may hereafter arise in relation to the 

commercial use of electricity, may therefore be found useful. 

The case of the International Light and Power Co. v. Maxwell 
(65 S.W. 78) raised a question which may at some time become 
important in this country, with relation to the transfer of a com- 
pleted installation from a contractor to a supply company. In the 
case in question an accident took place at an installation before the 
contractor’s engineer had given over complete possession to the 
employés of the supply company. The question arose as to who 
was liable to pay damages for the injuries caused by the accident. 
A clause in the contract with the constructors provided that “in 
addition to furnishing a competent superintendent, labour, tools, 
&c., for the erection, &c, of the dynamos, the contractor will keep 
a competent man in charge of the same for 30 days after they 
go into regular service, to make the necessary adjustment, and 
instruct the purchaser’s attendants in their future management and 
care.” It was held that this did not leave the possession of the 
plant in the constructor for 30 days after completion, so as to free 
the purchasing company from liability to pay damages to the injured 
workman. 

The suspension of naked conductors along streets in this country 

has sometimes led to accidents. Thus the fall of a trolley wire 
through the accumulation of snow upon it, has occasioned a 
short circuit which spreads danger far and wide. Similar con- 
sequences follow when a telephone wire breaks and lies across a 
naked trolley wire carrying a high current. In this country the 
fall of wires, if proved to be due to negligence of the part of a 
tramway company, may give rise to an action for damages. This 
principle is carried even further in America, where a company may 
be held liable for injuries occasioned to a person who has touched a 
wire which has become charged with electricity by induction. 
Thus in an action for damages for death, resulting from alleged 
negligence of an electric light company, proof that a wire heavily 
charged with electricity was placed so near another wire which ran 
near the side walk as to fill it with electricity, charged the party 
who erected the wire with knowledge that persons were liable to 
be injured thereby, and justified the charge that it was the com- 
pany’s duty, in the erection of electric light wires in the streets, to 
use ordinary care to so place and maintain the same in reference to 
other objects conducting electricity as to avoid the escape of elec- 
tricity from its wires to such conductorsin such quantities as might 
injure persons on the side walk who might come in contact with 
the same. [International Light and Power Co. v. Maxwell, 65, 
S.W. 78. 

It ala that the rule of English law which awards no com- 
pensation to a wrongdoer also prevails in America. In the case 
of McCaughna v. Owosso and Corunna Electric Co. (89 N.W. 73; 
8 Detroit Leg. N. 1,000) the defendants were the owners of a 
power station which was situated in grounds where there were cer- 
tain naked conductors. Notices were posted on this ground to 
the effect that it was dangerous for persons to enter thereon, and 
there was no right of way acrossit. The plaintiff was the wife of 
a man who went to the power station one evening and met his 
death through coming in contact with a naked ‘conductor. In an 
action brought by the widow to recover damages for the death of 
her husband, it was held that the company owed no duty to the 
deceased to guard the premises, and that the Judge was right in 
directing a verdict for the defendants. ; 

While upon the question of trespass, it may* be of interest to 
discuss the right of a telephone or telegraph company to enter upon 
land adjoining the roadway for the purpose of removing branches 
of trees which are short-circuiting the telephone wires. Assuming 
that the company are entitled to place and maintain the wires 
along the highway, they would be entitled to cut the branches, 
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they could do so from the highway. By entering upon the land of 
adjoining owners they would be comnaitting a trespass according to 
English law. A similar rule seems to prevail in America. 

In the case of Van Siclen v. Jamaica Electric Light Co. (61 N.E. 
1,135) an electric company, authorised to set poles in the streets of 
a town, and to suspend wires therefrom, entered upon the premises 
of a landowner in order to cut off the overhanging branches of trees 
in order that the wires might not come into contact with such 
branches. It was decided that if by the exercise of a reasonable 
degree of care the wires could be suspended in such a way as not 
to touch the branches, the company had no right to commit the 
trespass. 








ELECTRICITY SUPPLY ACCOUNTS. 


Durina the past year the municipal elec- 


Lancaster trical undertaking of Lancaster has acquired a 
Municipal traction load, the first sections of the tramways 
Electric being opened in December, 1902. The output 
Supply. is of comparatively small dimensions, and it is 


therefore very satisfactory to record a balance 
of £1,353 on the year’s working, although the latter is no doubt due 
to the very moderate financial charges. 

The works costs are not out of the way, considering the moderate 
load factor and location of the town. The charges for energy are: 
Private lighting, 5d.; power and heat, 2d. per B.T.U., flat rates. 
Mr. W. A. Tester is the borough electrical and tramways engineer. 


GENERAL STATEMENT. 


For year ending March 25th— 1903. 1902. 
Total capital expended _... ves £55,195 £39,346 
Number of units sold— 





























Private supply ... 318,736 288,867 
Tramways — ose oes .. £7,550 
Public lighting ... ~~ nies shia 52,674 52,674 
Total number of units sold ne 398,960 341,536 
Equivalent No. of 8-c Pp. lamps connected 31,640 28,547 
H.P. of motors connected ... =e se -~ — 
Number of public lamps _... oe eee 30 30 
Maximum load in kw. se = ons 660 410 
Revenue account— 
Gross revenue ... see wn see £7,150 £6,576 
» expenditure oes £4,013 £3,943 _ 
» profit re oe ous £3,137 £2,633 
Average price obtained— 
Private lighting eee ae 465d. 460d. 
Public lighting ... ‘ . 2°66d. 296d. 
Tramways ny: ese oe 2d. — 
REVENUE ACCOUNT. 
Gross, Per unit, 
By sale of energy ... cs ase sey os. £6,872 413d. 
Meter rents, attendance, repairs, tests, damages 
recovered, &c., A - oe ous 278 ‘17d. 
Gross revenue £7,150 430d, 
Cost oF PRODUCTION. 
Gross. Per unit, 
Coal ... “it me ar es aus cos £970 58d. 
Steam from destructor... wise ase 3 500 ‘31d. 
Oil, waste, water and engine room stores... 239 ‘14d. 
Wages incurred in generation and distribution 971 “o8d, 
Repairs and maintenance of buildings, machinery 
and plant... sos 53 ar io soe 300 ‘18d, 
Works and distribution costs £2,980 1:79d. 
Repairs, attendance, &c., public lamps ane 129 ‘08d. 
Rents, rates and taxes... ae er ae 352 ‘21d, 
Management expenses, salaries of engineer and 
clerical staff ... ‘es eee oon ee 415 ‘26d, 
General establishment charges, insurance, law, 
printing, and stationery ie a ae 137 "08d. 
Total works costs... +. £4,013 2°42d. 
Prorit STaTEMENT. 
Interest on loans — = ee oss MEST 
Sinking fund ... ees a iss “of Fas 577 
To bad debts ... or ae ae ma Se 20 
Carried to reserve... eee =a nes ree tes 








Gross profit Nis is = oe £3,187 
On the year’s working a gross profit of £3,137 was earned, and 
after meeting financial charges and providing for bad debts, a 
balance of £1,353 was carried to the reserve fund account, which 
now amounts to £3,484. 








British Aluminium Co.—The secretary announces that 
the whole of the £10,000 which the company was empowered to 
borrow in priority to the debenture stock has now been repaid, 





STOCKS AND SHARES. 


Wednesday Evening, 

So far as the markets with which we deal are concerned, the war- 
cloud acts passively rather than actively. The speculator may 
enjoy the sensation of gambling in Consols and Japanese bonds, and 
his dealing upon the day-to-day news finds its reflection in the 
fluctuations of prices. But the investor in electricity shares, for 
instance, knows that an outbreak inthe Far East cannot depreciate 
the intrinsic value of his security, and he, accordingly, has no reason 
to sell on account of politics. On the other hand, the prospect in 
the Stock Exchange is not sufficiently inviting to tempt him to lay 
out more money in stocks and shares at the moment, with the conse- 
quence that on balance quotations are scarcely changed, business 
being brought almost to a standstill. 

Home Railway stocks continue to hang upon Consols—in other 
words, they are still more moved by the Russo-Japanese developments, 
than by directly influential reasons. Central Londons are dullish, and 
the prices show a fresh tendency to recede; the dividend on the 
Deferred varies from 3 to 4 per cent. in the opinions of its different 
estimators. The City and South London announcement may come 
at any moment, and here the guesses range from nil to a possible 
1 percent. Latest calculations say that the Great Northern and 
City Railway should be opened on February 1st, but one gets tired 
of these constantly-postponed dates. The delay is now ascribed to 
certain difficulties that have arisen in connection with the stations 
between Finsbury Park and Harringay. Meanwhile the 4 per cent. 
Preferred Ordinary shares keep about 74. They are of the value of 
£10 each, are fully paid, and receive 3 per cent. interest during con- 
struction of the line. The amount so far created is £780,000, all of 
which‘has been issued. What buying the market can report of recent 
weeks is principally Continental. 

In a comprehensive Bill to be submitted to Parliament next 
session, the Metropolitan Railway seeks power to consolidate 
and convert its existing prior-charge stocks. At present the 
company has five different kinds of Debenture stocks, and eight 
Preferences, besides the 3 per cent. guaranteed. The proposal is to 
divide each class—Debenture and Preference—into two sections, 
viz., one for those issued before July, 1887, and the other for those 
issued afterwards. The stocks will be designated first and second 
Debenture and Preference respectively, and the scheme appears to 
be an eminently sensible one. 

In the eleciricity supply market, business is very slow, for the 
reasons already mentioned. Dividend announcements are near at 
hand in several cases, and the fewishares that come to market find 
ready purchasers amongst those who know the industry well enough 
to appreciate the low level of quotations now current. The public, 
however, are doing nothing, and the slight changes that have 
occurred in the price list possess little significance, and are mostly 
occasioned by a few ex dividend markings. Proprietors of electricity 
shares will note with interest the movements in the Welsbach 
group, where attempts were recently made to infuse a little 
better life into quotations now that the new company is less free 
from interruptions to its proper business. Evidently the improve- 
ment in prices has attracted sellers, and both Ordinary and 
Preference. are slipping back at 15 and 47 respectively. 

Coming to Telegraph descriptions, Anglo-Americans are the chief 
subject of discussion, in view of the coming dividends. These are 
looked for about January 18th. The Deferred stock, of course, only 
gets a distribution once a year, and now the prophets profess to be 
doubtful as to whether the stock will receive anything at all for 
1908, although the Preferred dividend is considered likely to be 
paid in full. Eastern descriptions keep steady, the prospect of war 
having a perplexing effect upon the market. National Telephone 
issues are a shade harder, and the dealers hope that the forthcoming 
distribution on the Deferred will be 5 per cent. 

Tramways and Tractions call for little notice, but British 
Westinghouse Preference are flat at 44—cuwm dividend, it must be 
remembered. Unless a strong effort is made to raise the price of 
the existing shares, it is difficult to see how the proprietors can be 
expected to take up the new issue at £5 per share. 
















Electric. and General Investment Co,—Warrants for 
the interim dividend on the 6 per cent. cumulative preference 
shares, and the interim dividend, at the rate of 10 per cent. per 
annum on the ordinary shares, have been posted. 


Stock Exchange Notice.—Applications have been made 
to the Committee to allow the following to be quoted in the Official 
List :—Kalgoorlie Electric Power and Lighting Corporation, Ltd.— 
150,000 cumulative 6 per cent. preferred shares of £1 each, fully 
paid, Nos, 1 to 160,000, 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 
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Stock Closi Closi Business done 
Present or Dividends for the last mst Se osing week ended 
NAMB, Quotations Quotations 
tome. —_ three years, Dec. 80th. Jan, 6th. | — 
Rane, (a at a ee ss eee ee eee eT 
| 
1900, | 1901, | 1902, | a Lowest 
67,100 | African Direct Telegraph, 4 % Debs, ad “a -- | 100 ee eo ee 99 —103 | 98 —102 xd ee 
,000 | Amazon Telegraph he 8 8hares, Nos. 1 to ‘25, i ii ae 10 ec oe ee 2 * * 
119,7001 Do. do. 6% Debs., Nos, 1 tol, 250 Red, .. ‘ee -. | 100 Pe aa «e 70 — 80 70 — 80 | ae 
788,840 | Anglo-American Telegraph .. ee nF aa -. | Stock | 84% 61s. 60/6 49 — 52 49 — 52 ee 
8,105,580 Do. 0. do, 6%Pre. <. 3. i. 2 I] Stock | 6% | 6% | 6% 92 — 94 92 — 94 933 934 
8,105,580 do. do. Deferred ee, Se ek we: |) wo ee ore 2s, 1/- } 3 | B- & 8 | 8 
44,000 Chili Telephone, Nos, 1 to EM ce. an. ke <de~ eer . om 5 6% | 5% 6% epee 4 5 | a 
18,833,800$ | Commercial Cable we -. |}$100 | 8% 8% 8% 160 —170 xd | 160 —170 xd |_ .. } 
1,841,209 Do. do. Sterling 500 year 4 "%, Deb, Stock Red. :. .. | Stock va és oe 88— 92 xd | 8&8 — 92 xd 90 | 
16,000 | Cuba lta ° e ee ee ee oe ° 10 44% 4% 64% 7— 8 | 7— 8 | «os | os 
6,000 Do. 10 % Pret, ee ee ee ee ee oe - 10 re ae ee 16 — 17 16 — 17 D cseme - 
12,981 | Direct Spanish Telegraph as we ea as 5 4% 4% | 4% 24— 384 24— 34 | a a ‘ 
6,000 - do, 10 % Cum. en ee onan ee 5 wd “a Fe 7—§ 7— 8 Pa if es 
80,000 Do. a0; Giles, sete, 50 ee Ee a 100 —103 < | 98 —101% xd) .. | 
60,7101 | Direct United States Cable 20 82% 82% 84% 10 — 1 | 10—105 | 10% | 
85,800 | Direct West India Cable, {4% Reg. Deb., within Nos. 1 to 1, 200, Red. 100 oa ap pep 100 —103 98 —l0lxd |; .. | .. 
4,000,000 | Eastern Telegraph, Ord. 8 aa mee -. | Stock | 7% 1% 1% 121 —126 | 121 —126 } 1233 | 1213 
1,955,565 Do. ry Prete Stock | ° e ee -- | 100 ee ee ee 86 — 89 7—9 of a. 
1,584,645 Do. Mort. Deb. Stock Red. :. pipes: 1 a ghey ie —108 | 105-108 | 1063 | 106 
300,006 | Eastern Extension, ‘Astralaci and China Telegraph .. ..| 10 71% | 7% | 7% u—m | H—m | US|] 
B20,0002 Do. 4 tock Stock | .. oe | oe 106 —109 106 —109 } 107 | . 
800,000 mages & Bouth Aion Tele., 4% Mt. Db., Nos. 1 to 8 000, red. 1909 | 100 ee as, be me 99 —102 |} 99 —1C2 | som 
200,0007 Reg. Mort, Debs. (Mauritius Sub.)'1 to 8,000 | 25 se eet es 99 —102 | 99 —102 sad Pe 
180,227 Globe "Telegraph a rust .. aa ta ee ee 52% | 5% | cS S | S& & | sy] . 
180,042 Do. do. ear eee es ae i 0 ial OS im—is | 1s | «C(i«tw aa 
150,000 | Great Northern Telegraph, o Copenhag: 10 15% | 15 % | 123% 25 — 26 | 244— 254 
ae Halifax and Bermudas Cable, 44 % iss Mort. Debs., within Nos. | . 
58,700 1201300 Rex } 100 os oe 100-108 98 —I0L 
17,000 | Indo-European Telegraph ee ee oe Se LI. FIRE) 10K s7— 40 | B7— 40 | .. | .. 
100,000 | London Piatino-Brazilian Telegraph, 6 % Debs. io << of oe ee ee +. 98 —102 98 —ic2 | .- “: 
1,988,883 | National Telephone, Pref. Stock SS ee ee. ce wap MO | OS f CG) Em | 108 —10 102 —104 103 | 1023 
1,966,667 Do. do. Def. Stock rl eer “ae? cea oat te va fie 44% 77 — 20 | 77— 80 Pi (Poe 
15,000 | Do. do, 6%Cum.IstPre, .. 6. 3. fk 8] | 6H 1 OH 1 6H] BR | BC | CC. 
15,000 | Do, do, 6% Cum. 2nd Pret. a 3 1 | 6% | 6% 6% | -—u4 | 1—1 ip 
9,250,000 Do, do. 5 % Non-cum, aed. Pret., 1 to 250,000 a oa 5 5% 5% 5% 5g— 5: | 5a— 58 : . 
000,000: | Do. do. Deb. Stock Red. .. .. .. ..| Stock | 84% | 84% | 84% | 94-96 xd| 95-97 xd | 954 | .. 
600,000 Do. do. Deb. Stock | Red. oe oe | 100 4% 4% | 4% 100 —102 xd | 100 —102 xd ‘ae ; 
179,313 | Oriental Telephone p- Elec, Nos, 1 to 171 504, fully paid ae 1 6% | 6% | 6% s— i 1 . 
50,000 Do. 0. do. 6% Cum. Pref. . : ‘as 1 we ad on 1— sa = es - 
100,0001 Pacific and European we. 4% Guar, Debs, lto 1, 000° ‘ oo | 1 ee xa | i 98 —101 97 —100 xd ‘ 
,889 | Reuter’s .. Ste a aa ae, || wa oe 8 5% | 5%] - ee. ° 
8,808 | Submarine Cables Trust «o eo ee ee -. | Cert, ma xe | aa 117 —122 | 118 —123 = 
68,000 | United River Plate Telephone - ty 6 1% 7% 17% xd 6 xd ; 
40,000 Do. do, s % Cum. Pret., Nos, 1 to 40,000 :: 5 Be ve | owe 4z— 53xd|  43— 53xd . 
179,947 Do. do. 5% Debs, ee ee ee eo -- | Stock ee ce | «ss 102 —105 xd | 102 —105 xd e 
15,609 | West African Telegraph, Shares a es so | Se 5— 6 } — 6 ue 
150,0002 | West Coast of America, 4% —_y> 1to 1, 500 guar. ‘by Braz, Sub, Tel. | 100 - a. 8 ves 96 — 99 | 95 — 98 xd a ieee 
267,980 | Western Telegraph, Ltd., beg 1t 980 ee «s ee 10 1% 1% 71% 1lg— 123xd | 11}— 123xd 12} | 12, 
75,0001 0. ~ 5% Debs. nd series, i906 :: ae -- | 100 ny ee ite 101 —104 | 99 —102 xd e : 
,000 Do. 4% Deb. Stock Red. .. ee we -- | 100 fa. a 98 —101 | 98 —10i xd $9 | 984 
88,821 | West India and Sent Telegraph .. e eo ° 10 4% ee a 4 | g#— 4 a) a 
84,568 Do. do, do, 6% Cum. Ist Pret. 3) 3} (10 ‘a fos 6— 64 | 6— 64 
4,669 Do, do, do, 6 See ‘um. 2nd Pref. a ae a 4t— 54 4h— 5 ‘ 
80,0007 Do, , do, do, Debs., Nos.1401,800 ..| 100 ss ge |e 101 —104 | 99 —102 xd oe 
i 
| | 
| | | 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
| | | | 
20,000 | British Aluminium 7% Cum. Pref. .. nue de oe ee eee oa ft 6h || 4a OB ae 
B00,0001 | Do, do. 5% 1st Mort. beb, Stock Red, ‘. :. :.| Stock | °. af —92 | s8—92 a a 
100,000 British Electric Traction ee oe ee on | W 1 OH | oS 8% ils 12 xd 1i3— 11? 1g | ny; 
100,000 Do, og 6 % Cum. Pret. :: ee ‘ 10 Was fo cee << 1144-11 | Ss 113—- 11 1133 114 
600,0002 Do. 5 % Perpetual Debenture Stock :: -- | Stock ae eee ne 120 —123 | 120 —1238 128 | «1214 
100,000 British Insulation and Helsby ang ee ee we oe oe 5 15% |10% |10% 6 — | 6— 64 635; | x 
100,000 Do. do. 6 % Cum. P; a ee oe 5 Syl ees én 5i— 53 | 53 Pi eee 
50,000 Do, do. 44% 1st aos, Deb. Red... e ee ee ee 100 ee aa Bb cot t 102 —107 xd | 102 —107 xd <x ph on 
60,000 TBrowett, Lindley & Co., Ord, .: ee es ee £1 8 e | Nil a | — th ae ee 
50,000 | Do. do. 6%Cum.Pre. :. :. «. ..| #1 | 6% 16%] «. | We t to 158 | 14/6 to 15/6 ac. tft use 
105,781 | Brush “Electrical Engineering, Ord., 1 to 105,781 . “e ee e 2 5% | Ni Nil ke fe E xen, (ess 
160,000 Do. do. Non-cum. 6 % Pret ee ae 2 6% | 8% | 6% | 13;— 1 | i— 1 rea ae 
125,0002 Do. do. 44 % Perp, Deb. Stock : ce, ca DEORE! con | os - | 97-100 | —I nf sc Pe 
125,0001 Do. 44 % Perp, 2nd Deb. Siiakes cy. hes MMGdaNe Pek co bese | 7%—80 xd| 7%—B80xd| .. | 
85,000 Callender’s Cable conmesion a eo oe eo ee 5 16% | 0% (165% | U—l } IlL—12 | eo | ee 
40,000 0. do do. ‘um. Pref mi 6 war foe | ce fe Bee eee Ew 
90,0007 Do. do. do. 143 Je Ist Mort. Deb. Stock Red, -. | Stock ee | co | owe | 104 —108 xd | 106 —110 Best . 
1,860,014 | Central London Railway, Ord. Stock <<. «oe = 00 | eee < | €% 1-4% | 2S—8 | 93 — 95 |} 942 | 9% 
494,098 Do. do. 4% Pref. Stock .. a re ‘a +. | Stock o | 4% 4% 99 —102 | 99 —i02 | ys 99 
494,993 Do. do. Def. do. .. ee ee ee -- | Stock oe | £% 4% 93 — 96 | 93 — 96 ae 
1,880,000 | City and South London Railway eo ee 2° ee ee e- | Stock | 13% 2% 83% 47 — 50 | 47 — 50 49 47 
865,000 | Crompton & Co. Pike ose Rod ‘Deh, Gh poo'gt atdani}| ° | °*| B | °* 1j— 2 q- % | .. | : 
fo) 8 ort. Reg. eb. to ts) 00, and | 9 —105 nee | 
100,0007 901 to 11,000 of £50 red ae ee e as 99 —103 99 —103 
99,261 | Edison & Swan United Elec, Light, ‘‘A” shares, £8 paid, 1to sia 261 5 23% | Nil ‘er Oo— ; Oo— me ee 
17,139 0 do. “A” shares, 01—017,189 . Se 5 94% | Nil | + 1 7 so ee 
844,023 Do, do, 4% Deb. Stock Red. 100 ee ee ee 71 — 76 xd 71 — 76 xd ; Sr 
100,0001 Do, do. 5% 2nd Deb, Stock Prov, Certs. all pd. | 100 we os 2 76 — 81 76 — 81 ; us 
112,100 |Electric Construction, 1 to 112,100 a <a Se 2 6 % 6 % 6% = 1g 1g— 13 : ae 
81,890 a - do ; Cum. Pref., 1 to 81,890 ° os ° 2 ee ee ee 24— 3 os ee 
82,5007 do. Perp. 1st Mort. Deb. Stock :. :.| Stock ° - ee 98 —101 98 —101 ¢ ee 
25,000 a Electric Co. sod, : % Cum. Pref. ée “ es * 10 5 % 5% 5% 93— 10} 93— 10} 93 ee 
200,000 Do. do. Mort. Deb. ee es . Stock ee “ ee 96 99 95 — 98 ; ee 
85,000 Henley’ 8 wel T.) Telegraph | ‘Works, Ord. .. oe aa ° 5 20% | 20% | 20% 184 - 144 135— 144 133 as 
85,000 Pref. . ee eo 5 44% wa ee 5— 54 5-- 5s Ae ae 
48,050 t ort. Deb. Stock ee «. | Stock es se éa 108 —112 108 —112 a ee 
60,000 India-Rubber, Gutte-Perche & Telegraph Works ee a6 10 10% | 10% |210% 18 — 19 xd i8 — 19 xd 183 <a 
800,0007 Do. do. do. 4% Ist Mort. Deb, 100 oe aCe an 100 —103 100 —103 a ee 
87,500 peavenpeel ‘Overhead Railway, Ord, .. ee e eo ee ee 10 83% 14% 13% Ba 5 43— 5 . ee 
10,000 Pret SiGpaid: 4. es os ww |. <a siggy RASS 10+— 103 104— 103 met 
87,850 Telegraph Construction and ipermreaanes. 12 | 173% | 20% | 20% 34 — 84 — 87 « 
150,0007 Deb, Bas., “Nos. i to 1, 500 Red. 1909 | 100 Pp ee ia 102 —105 100 —103 xd oe 
640,0007 Waterloo & City Railway, ora. Stock ee ee oe ee «- | 100- 8% 8% 83% 91 — 94 91 -- 94 - 
| | 















+ Quotations on Liverpool Stock Exchange, 


t Unless otherwise stated all shares are fully paid. 


{| From Manchester Share List. 














Bank rate of discount 4 per cent. (September Srd. 1903). 
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SHARE LIST OF ELECTRICAL COMPANIES (continued).— ELECTRICITY SUPPLY COMPANIES. 





















































Quotations 


























| — Closing Closing Business done 
* esent NAMB, | Dividends for the notations Quotations | week ended 
ssue, | Share, | last three years, ec. 30th, Jan. 6th. | Jan. 6th, 1904. 
| t | 1900. | 1901. | 1902. | | Highest.| Lowest 
100,000 | Blackheath and Greenwich _ Electric Light, Ord... oe ee 1 ass jee sams kas 7 | R— §£ ae as 
100,000 | Do. 1st Deb. Stock, Prov. Certs. .. | 100 ae, | ce: A we, | SET. ae eel ae. 
20,000 | Brompton & Kensington Blectti Light Sup., Ord., 1 to 20,000 ee 5 6% 8% 8% 10i— 103 | 10 — 104 ee : 
20,000 Do. 7% Cum, Pref... See (eran ee oe 93— 102 | — 103 sie : 
60,000 | Charing Cross and Strand Electricity Siena ee 5 | 9% 110% |10% 83— PA | copay ae | . 
70,000 Do. do. do. 43% Cum. Pref... Bi al cae ie sa os y — § ee ae 5ye . 
40,000 Do. do. “ City Undertaking ” 44% Cum. Pref. ee Bt See a “ 5 | 4 5 x a | : 
— Do. . do. 4 % Deb. Stock Red... .. «+» «+ | 100 | .. is am 108 i | 5 sr (eset ia 
s4 *Chelsea “ ectricity Supply, Ord. e ee oe | 5 4 445 | _ +s . 
150,000 | do. % Deb. ‘Stock Red. aia -- | Stock | — * | a | 105 —108 xd | 105 —108 xd | 105 | . 
70,595 | City of foci Electric Lighting, Ord. 40, 001110, 595 io - | 10 | 0% | 5% 5% 104— 11 | 10 — 104 104 . 
40,000 | Do. % Cum. Pref., 1 to 40,000 ot) ae 1S ie 13 — | 18—14 |. feo A . 
400,0001 Do. 5 % Deb. Stock, Scrip. (iss. at 115) all paid .. a ec ie eee ae .» | 121 —12 xd | 121-126 xd | .. | , 
800,000 Do. 44% 2nd Deb. Stock, Prov. Certs., all paid .. SS i oe a eS er mor 101 —104 xd | 101 —104 xd |. | ° 
40,000 | County of ‘London & — oe Electric Lighting, Ord. 1—40, 000. | 10 | 4 % 4% | 4% 4h | a of 8% | . 
20,000 Do. 6% — 40, 001 —60, — : 30° | a. ft Joos heer | IL 12: 5 a 
400,0001 Do. ~ 44% Delt “Btock ne - ° ce a ‘ oe 106 109 xd | 107 —110 xd | 110 | es 
250,000 Do. do. 44% 2nd Deb. Stock - ie | Stock Be an 56 99 —102 —102 1004 +s 
50,000 Edmundson’s Electrio Corporation, Ord. Shares 5 71% 1% 1% 6— 64 6— 64 6 | 6% 
80,000 0. do, 4, Cum. Pre ‘ os Sa ay: re 6— 64 6— 63 6& | 
140,000 Do. do. 43% Ist Mort. Deb: Stock +» | 100 a si +e 104 —107 104 —107 106 
21,000 Kensington and Knightsbridge Electric, = ° 5 12% |10% | 10% 104— 114 104— 114 ee | 
90,000 | Do. do. do. 4% Debenture Stock -» | Stock ee ee oe 101 —104 101 —104 
110,000 | London Electric Supply Corporation, Limited, Ord. .. 8 a a ig— 23 1g— 2 
49,840 Do, do. do. % P: 5 a as re 5— 54 5— 54 ee 
250,0001 Do. do. do. 4 % 1st Mort. Deb. Stock Red Stock oa ag a 97 —100 97 —100 : : 
100,000 Metropolitan Electric Supply, 1 to 100,000 . ve 10 6% 64% 14% 17 — 18 17 — 18 17} . 
71,106 Do do 43% Cum. Pref, 171,106, £3 paid :. 5 se ie = ba— 58 | 6a— 58 | 53 . 
220,0001 Do. do. % 1st Mort. Deb. Stock eo oo es 109. —113 xd 109 —113 xd | = 
250,0001 Do. do. id Mort. Deb. — Red .. -» | Stock ss 95 — 98 xd | 95 — 98 xd . 
10,852 | Notting Hill Electric Lightin ng oe ee ee 10 i 6% 6 % 124— 134 124— 134 . 
40,000 | St.James’ and Pall Mall Electric Light, Orda } 5 144% | 144% | 144% = 153 144— 154 ea! 
20,000 Do. > do. 7 % Pref. 20, 081 to. 40,080 5 os ae se 84 T4— 84 83 8x 
150,0001 Do. do. 84% Deb. Stock Red .. 100 AM om 97 > 01 xd 98 —101 xd | .. ae 
000 Smithfield Markets Mivotric Supply, Ord. ° ee 5 an 23% 3— 8 8— 3B ae oe 
50,000 Do. do. do 4 % Deb. Stock ‘ -- | Stock i Ay 85 — 90 = o. + 
65,000 | South London Electricity Supply, Ord, vie oe oe oe oo 5 132% 3i— 33 - 82 ee : 
80,000 | Urban Electric Supply, oe 3 a <a we oo A 5 oe se a 4g— 5 i 5s a 
80,000 Do. do. 5 % Cum. Pref, :. - a s- ae 5 ba ais as 4i— 5h 4i— 54 se so 
110,000 Westminster Electric Supply, — o8 ee . ee 5 104% 104% 12 % 12 — 13 12 — 13 12,5 12y%5 
98,141 Do. do. 5 % Cum. Pret. an eee 5 6— & | 6— @% | . | -- 
* Subject t to Founders ‘Shares. t Unless « otherwise stated all shares are fully paid. 
MARKET QUOTATIONS, Wednesday, January 6th. 
= — . 1 ae Week’ Latest Week’s 
_ CHEMICALS, &o. | fon lees || METALS, &o. (continued), | Price, | Ine, or Dee, 
@ Acid, Hydrochloric eo = wes Der wt 5/- | oe | | g Copper yg se e+ ee perton | £71 “ 
& » Nitric.. oo oe +.» percwt, 22)- - | 9 perton | £71 a 
a , Oxalic. oo . e. per cwt. 82/- | oe | | e 9 (Electrolytic) Bars perton | £63 oe 
a \, Sulphuric :. .. .. percwt, 5/6 os | | S . Sheets perton | £73 | pe 
a Ammoniac, Sal per cwt, 42/- oe 1 | e ” ” Rod .- perton | £75 | ee 
a Ammonia, Muriate (crystal) per ton £33 10 | oe | | e 9 .” H.C. Wire perlb, | 13d. “e 
a .. per ton £30 f Ebonite Rod és e- per lb. | 8/3 | - 
a Bleaching powder . 8 +. perton | £4 10 | 7 44 Sheet rae Se -» perlb | 8/- | oe 
a Bisulphide of Carbon per ton | £15 | oe n German Silver Wire os -. per lb. | 1/6 | oe 
a Borax. > oe +. perton £18 h Gutta-percha finé.. ae per lb. 8/- | . 
a Benzole (90 %) - i per gal, 4/- ° h India-rubber, Para fine .. per Ib. 8/104 to 3/11 ns 
a »» (50/90 %) : per gal. 5/6 ° « Iron, Charcoal Sheets per ton £18 se 
a Copper Sulphate per ton £20 | ‘ 4 ,, Pig (Cleveland warrants) per ton 42/9 8d. dec 
a@ Lead, Nitrate oe per ton £24 | ° 4 ,, Forgings,according tosize per ton From £11 ee 
a , White Sugar per ton | £81 | ee 4 ,, Scrap, heavy +. perton 47/6 to 50/- eo 
a - a Peroxide per = ae 10 | ee | 4 ,, Wire, galvanised No. 8 per ton £9 15 oe 
a Methylated Spirit . per gal. | ee 2 5 aan 
a Naphtha, Solvent (90% a 160° C). per gal. 5/6 * g Lead, English Ingot * +. perton £11 15 dec 
a Potash, Bichromate, in casks .. per lb. 8d. ee 9 Pr Sheet... +» perton £18 ee 
a 9 Caustic (15/80%). ‘ per ton £24 = m Manganin Wire No, 28 .. e» per lb. 8/- ° 
a » Bisulphate - per ton £35 | + g Mercury . per bot, £8 5 ee 
@ Shellac . . per cwt, 226)- | 10s, dec d@ Mica (in original cases) small .. per Ib. 4d. to 1/6 es 
a Sulphate of Magnesia Se per ton £4 10 “a da 55 88 99 medium per Ib. 2/6 to 3/9 ee 
@ Sulphur, Sublimed — +» perton | £6 10 ae », . large .. per lb. 4/- to 7/9 ee 
a 9° — s +. perton | £65 10 on Pp Phosphor Bronze, plain castings per lb. 1/- to 1/24 ee 
a +. perton | £5 | oe p ” rolled bars & rods per Ib. 1/- to 1/8 . 
a Boda. Canstic (white 70 %) +. perton | £10 16 | oe p ” uta ae per lb. From 1/1 
a , Crystals +» perton§ | £8 | 5s o Platinum’ Z +. peroz. £4 ‘ 
a@ , Bichromate, ‘casks. _ «+ per lb, | 24d. | eo p Silicium Bronze Wire | per Ib. 9d. to 11d, “ss 
| ¢ Steel, Magnet, acc’d’g to desc’ Py n per ton 58 e 
METALS, &c. | | +a ean guinea £15 to £40 i! 
| {£ 0 I 
b Aluminium Ingots, in ton lots.. perton | £130 | ae g Tin, Block .. +, ++ «+ perton ( £18410 jf 10s. dec. 
b of Wire, in ton lots perton | £168 ae @ os: well .. per Ib. 1/6 + 
b Sheet, inton lots .. perton | £166 ee n 5, Wire, Nos. 1 to 16; per lb. 1/8 
p Babbitt’s metal ingots perton | £48 to £130 “a p White Anti-friction Metals— 
e Brass (rolled metal 2” to 12" basis per lb, | 63d. a ‘‘White Ant’ brand « per ton £42 to £62 
¢ ,, Tube (brazed) + per lb, 83d. = j Yarns, 2/10s Grey Cotton, on sp ‘ls per lb, | 8d. ee 
CC 5 (solid drawn).. +» per lb, tid. | at | ji» 6lea, Flax. perlb, | d. ee 
@ ire, basis. ee +. per lb. 7d. ee | i 45. 8S ply 10 lbs. Russian per lb. 4 ad. | oe 
: Copper Tubes (brazed) ve «+ per lb. 93d. as | i » 101 . Russian, single .. per lb. | 44d. | oo 
(solid drawn) «» per lb. 94d. j » 180 Ibs. Jute rove perton | £11 | ee 
> Coppe r Bars (best selected +. per.ton £71 | | k Zinc, Sh’t (Vieille Montagne pnd. ) per ton | £23 15 | oe 








supplied by Messrs. i—a —a G. . Boor & Co.3 b The British Aluminium Co., Ltd.; 
Smith & Co.; f India-Rubber, G.P. and Teleg. Works Co., Ltd.; g James & Shakspeare; h Edward ‘ill & Co.; ¢ Bolling & Lowe; j Walter H. Hindley and 
Co., Ltd.; k hecnnaied aay, tae. 3 ; m W. T. Glover & Co., Ltd. ; nP, Ormiston & Sons; 0 Johnson, Matthey & Co., Tad. ; P The Phosphor Beonse Co., Ltd. 


e¢ Thos. Bolton & Sons., Ltd.; d F. Wiggins & Sons.; e , Frederick 
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ELECTRIC “TRAMWAY | AND RAILWAY TRAFFIC RETURNS 











| Miles 


ee Week | Receipts for re Miles Rory | W eck Receipts for | No. wr . 
Locality. ending| the week. | wks. Total to date. open. . Locality. | ending | the 1 sine eel te Total to date. | open. 
l £ £ £* * | £* | £ £ ' 
Aberdeen oe --|Jan. 2) 1,471 360 | 31 88,618 + 6,982, 10| — s | Cardiff , .|Jan. 8] 1 82 +199 | — 78,719 | +20,652) 1 - 
Birmingham rg | » 21 6,806 +228 | — ~~ — | Bei— 18 | Chatham & District Dec. 81 | 526 | +132 | 53 22,138 | +14,524 | 853 | — 
Bournemouth .. | Dec. 830} 996 _ — | — |108|— |=|Cork . eee fa ae eee 26, 658 | — 8,358 ; - 
Blackburn < | Jan. 1 908 + 77 84,974 | + 1,347 | 1 | — ~ | Dover ats .|dan, 2 180 | — 9} — 
Blackpool ..| Dee. 24 | 287 |—18}— | 87,608)}— 159] 84) — || Dublin ser. is » «1 | 4,285 | +107 | — 194, 648 | + 8,527 | 463 | |+ 7 
» —Fleetw’d|Jan, 2} 924 |) + 5|— | 20917|— 42) 73|— |&|EastHam .. ..| 4, 2) 589 | +116 | — 26,779 | + 7,623| 5 Ita 
” -Lytham | Dec. 31 | 75 +150 9 1,819; + 818) 74} — | &| Glasgow vt » 2 | 14,965 | +778 | 81 | 424,686 | +43,092 | sd +7; 
Bolton &, Jan, 3 | 2,149 | —116 | — | 73,850| + 8818/25 | — | 2| Halifax (2 weeks) ..| Dec. 80 | 2,376 | + 85 | 89 63,653 | + 5,827 | 31z | +13 
Bradford —- | - _ _ 4L |+4 £ | Huddersfield .|Jan. 2) 1,188 | +129) 89 | 49,267) + 7,812; — | — 
Brighton 1 es Sago ad |= kenge 7,011 | ne %|— || Hull .. vs) yy 2 | 2140 | +968 | 40 | 75,695 | + 5,014| 18 | +24 
Bristol | 4 1] 4,888 | +180) — ~ 3 |— |8| | Ilkeston .-| Dee. 80 138 —}|-— — j— 
Burnley - | 2] '865 | +149 | — seg ame 7 |— |@\ Ipswich. ../Jan. 2/| 888 — | — 1,6 98 | _ _ 
Devonport | Dec, 25 557 | + 90 | 514 | 23,810| + 1,765) 6 | — | & | Isle of Thanet ee | 282 | — 26 | — 83, ‘a3 | -1 666 | 104 | — 
Dudley—Sto’rb’ ge ee) 806 | — 83 | 51 42,683 | + 3,756 | 18: — || Leeds. se se » 2} 5,269 +856 | — | 220,728 | +18,407 | 41 - 
¢ Gateshead » 25] 1,060 | + 19 | 5): 45,264 | + 5.457) 1 + 2) <A Liverpool fs Dec. 26 | 10,888 | +262 | 52 | 5v2,891 | +17,687 | 103 | — 
OGr’n’k—Pt. Glsgw » ae 497 | + 42) 51: 27,868 | + 2,880) 74|— |< | London C. C, Jan. 2) 8,86 +784 | 394 | 3 3, $18 | +71,045 | 895 | — 
¢ Hartlepool ae 802 + 22) 61 18,881 | + 950 oe pe | Manchester .. -| Dec. 26 | 11,605 |+3121 | — | 455,33 1 | +250,608 72 |— 
# Middleton. . ae 286 | + 20} 51 16,081 | + 1,945 — || Newcastle Jan. 2} 8,744 | +499 | — | 17 |— 
& Oldham— Ashton a 566 | + 5) 51 29,040 | + 1,629; 8 | — | &| | Portsmouth . : » 2) 1,887 |} — 9)— sae 1,948 + 4,268 | a i 
3 Poole ee » 2 265 | — 58 | 61 15,309 | + 2,094| 8%} — || Salford an ‘a i. 8,984 +676 | — 3,565 | + 43, 985 ad 
SPotteries |. »» 25] 1,907 | — 37 | 514 82,010} + 8,718 | 988 | — | £ | Southampton | Dec. 17 844 | + 17) — _ 163 * 
SSouthvort.. : 1 25 252 | + 27 | 51 15,870 | + 2,728} 53 | — 3 Southend-on-Sea ..|_ ,, 30] 198 | + 9) 39 13,037 | + 2,061 SB ee 
-¢ South Staffs. Be » 25] 1,058 | +169 | 51 47,449 | + 8,899 | 21 =_ § | Sunderland .. e-|dan, 8| 1,281 | + 14) — | 40,208 | + 2,203) 20 |+8 
‘5 Swansea ot ae 599 | — 50 | 514 | 637 | + 2,181 — || Wolverhampton ..| ,, 8 | 435 | + 22] — ~ - 9 | — 
Tynemouth =e > e 230 | — 21 | 51 15,637 | + 722 — |, | Cen, London RI : oof os 2 {| 6608 | —92| 1 | 6501} — 92 6 ji =— 
MWolverhampton. | ;, 25| B69 |— 98 | 614 | 19,962| + 7,596|10§ |+8 |” | City & 8. Lon. iy.| om, 8) Sam | —ak) 2 | gama) — _ 
Yoixs. Wool Dist.} ,, 25 628 — | 444 | 17,663 _ 6 |— Dublin—Lucan Rly.| Dec. 20 97 |} +11}— | 3,119) + 191 - 
lianeous .. » 25) 1,068 —-_\-— 57,526 —_ —- |= L’pool Overh’d Rly.| Jan. 8 | 1,563 | + 67) — > - - 
Burton-on-Trent .,|Jau. 8 821 — | 22 ! — 8 | — | Mersey Railway ..|_ 1,643 | +580] 1 | 1,648 | os - 
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METAL MARKET. 





Fluctuations in December, 1903. 


Dec. 1 2 3 4 7 8 9 1011141516171821 22 232428293032 
£25 
24 
23 
22 
21 
20 





LEAD (ENGLISH). 
Dro. 1 2 3 47 8 9101114151617182122232428293031 
£15 
14 
13 
12 
11 
10 





‘ IRON. 


= 12 3 47 8 91011141516171821 22232428293031 
54/- 
53/- 
52/- 
51/- 
50/- 
49/- 
48/- 
47/- 
46/- 
45/- 
44/- 
43/- 
42/- 
41/- 





~ TIN. : 


Dec. 1 2 3 4 7 8 91011141516171821 229324 98293031 
£135 
134 
133 
132 
131 
130 
129 
128 
127 
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SMALL ELECTRIC LIGHT ACCOUNTS. 


By the courtesy of Mr. John Roberts, borough electrical 
engineer, Durban, we have been favoured with a copy of a 
recent report submitted by him to his Electric Lighting 
Committee on the subject of “Small Electric Light 
Accounts.” The matter was originally dealt with by Mr. 
Roberts in September, 1902, but his report was not then 
adopted, in view of the great pressure from consumers other 
than the small class of householder intended to be catered 
for by the method proposed. 
The following are extracts from the report referred to :— 


Without going into the matter at great length, I will explain that 
the expense of measuring current by meter and rendering monthly 
accounts is a very large item in the total cost of production, and in 
the case of small premises is unduly large, and if it were commer- 
cially possible to institute a method of making a fixed monthly 
charge, the work of supplying electricity to small householders 
would be enormously simplified. 

Electric light having been chosen by the Corporation as the 
illuminant to supplant objectionable oil lamps, it should be placed 
within the reach of the poorest; if it cannot be supplied to this 
class, it has not achieved the purpose intended. 

A large class cannot afford to pay much more than it now pays 
for paraffin, and electric current must, therefore, be supplied at 
from 6s. to 10s. per month. 

Electric meters cost about £6 to fix, and the cost of reading 
meters, keeping them in repair and the rendering of the accounts 
amounts to a figure approaching 2s. 6d. per month. Itis the object 
of the new proposal to eliminate this. 

It would be impossible to fix a monthly charge without some 
check on the consumption, because electric light can be wasted to a 
much greater extent than water, for instance. The proposal is to 
check the amount of current used at one time by fixing a device 
which automatically will cut off, or very much weaken, the current, 
if more than a certain fixed number of lamps are switched on. 

Of the total number of lamps in an ordinary dwelling not more 
than one half are, on an average, burning at once. (That is, when 
meters are used. Without some similar check, probably nearly all 
would always be alight.) Under the suggested arrangement, a man 
would wire his house for as many lamps as suited him, but would 
declare how many he would require to burn at one time. An in- 
strument would be put in which would prevent this number being 
exceeded, and on this number his monthly charge would be made. 

The account would be rendered to the landlord of property, and 
not to the tenant. This would obviate our present difficulty in 
keeping track of monthly tenants. This difficulty at present forces 
us to ask for a deposit of £5 before connecting; and this is, in itself, 
an obstacle with small householders. A landlord will have no 
objection to becoming responsible for the electric light account, if 
this is a fixed sum, as he can add this to the rent; but at present 
he declines to be responsible for an unknown account, which even 
the tenant may dispute. . 

At present, with our system of meters, we have to deal with the 
householder, who complains of his account rising from, say, 15s. in 
summer to 25s. in winter. If we attempted to supply smaller 
householders, it would be troublesome to explain why their account 
was, say, 93. against 63. 


The proposed scale is as follows :— . 

Maximum No. of lamps Monthly 
burning at one time, charge. 

2 43, 

3 6s. 

4 83. 

5 10s. 

6 12s. 


The basis is on an assumed average evening burning of three 
hours for a// the lamps wanted. The current would then be sup- 
plied at 8d. per unit. If all the lamps were burned for four hours, 
current would then work out at 6d. per unit. 

The weak point of the scheme is, that there is no check on the 
number of hours of burning. But, in the first place, this is not likely 
to be much abused. Asa rule, it is nota great advantage for a man 
to burn his lamps while he is asleep. Further, it is not of any 
serious importance to the Corporation if the hours of burning are 
drawn out; it only means a little more coal. It is most important 
that the maximum number burning af one time is kept in check, 
since this influences the s:ze of plant and mains. Sufficient power 
has always to be kept in reserve to meet any amount called for, if it 
only lasts for five miautes out of the 24 hours. 

I have had four of these instruments working for the past two 
years, and the results are quite satisfactory. 

It is not proposed, of course, that larger electric light consumers 
shall be affected in any way. I would propose that all persons 
willing to pay more than, say, 12s. per month, be supplied by meter 
as at present, but all wishing for a less amount than this be charged 
by contract under the suggested arrangement. 


The instrument in question is of Mr. Roberts’s own 
design, and has proved satisfactory in use ; the wear and tear 
are practically nil, and the power absorbed is insignificant. 
The idea appears to possess the merit of novelty, and is 
worthy of attention, as this question of supplying small 
consumers is one of the most important that confronts the 
electrical engineer. 


























THE ELECTRICAL REVIEW. {vol 54. No. 1,363, Janvany 8, 1904. 




























































INSTITUTION OF ELECTRICAL ENGINEERS. 


THE CITY AND SOUTH LONDON RAILWAY: WORKING 
RESULTS OF THE THREE-WIRE SYSTEM APPLIED TO 
TRACTION, &c. 


By PereR VaLentinE McManon, Member. 


(Abstract of Paper read December 17th, 1903.) 


(Continued from page 35.) 


Fia. 9 gives the generating output with 10 three-coach trains 
running. The voltage curves show that there was a maximum 
variation of 80 volts at the generating station, and a comparison 
with the present switchboard voltage curve is interesting and needs 
no further comment. 
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Att-Day Tzst, January 187TH, 1894. 


Total coal, 24 tons = 53,800 lbs., North country small. 

Total coal used for generating station, 18 tons = 40,400 lbs. 
Total water, 371,400 Ibs, 

Pounds of water per poe of coal = 6°9 (water at about 60° F.). 


Units generated .. 4,005 
Pounds of coal per unit “se .-» 9°006 
water ,, ae .. 692 
Train-miles_... rae aa we. 1,354 
Ton-miles < 46,800 


Train locomotive and station lighting 778 units 
Including shunting 
operations at termini 
and sidings, distribu- 
tion losses, &c. 
S on locomotive ... °0515 av’ge speed 13°62 m.p.h. 
Coal’ per ton- mile at switchboard ... °686 lbs. 
Ae “ on locomotive ~~... ‘512 lbs. 


Units per ton-mile at switchboard ... ‘069 


Haviug two widely different types of engines which, at certain 
times, do practically the same emount of work, it will, no doubt, be 
interesting to give the results of their working. 

The results of the guaranteed tests are first given. 

On test, the 300:xw. Willans set, giving 
55931 1.H.P., the normal load, the steam con- 
Volts; Average 496, Sumption was 17°73 lbs. of steam per B H.-P. ; 
- ; + 477 the efficiency of the generator being 93 per 
cent., the steam per kilowatt-hour comes out at 
25°5 lbs. In a similar manner the steam con- 
sumption on overload, or when the engine was 
indicating 676, was 23°1 lbs. per kilowatt-hour. 
The 600 to 800-kw. Corliss set was tested for 
Amperes Averageess. 10 hours at normal load, or 977 25 1.HP., fol- 


Machine Amperes lowed by an overload test for one hour, when 


the mean 1.H.P.-was-1,173. The result of the 
normal load test was a steam consumption of 
21°57 lbs. of steam per Kw.-hour, and the over- 
load test 22°5 lbs. of steam per Kw.-hour. If 


Fic. 9.—Vott- aND AMPEBE-CURVES, ALL-Day Test, JaNuARY 18TH, 1894. allowances were made for the moisture in the 


steam, the results would-be 20°4 lbs. and 
20°93 lbs. respectively. 

Later the condensed water was measured, 
and the units generated taken during certain 
periods of the day, with the result that the 
steam per-kilowatt-hour for the 300-xw. sets 
was 32 lbs., and for the 800-Kw. sets, 26 lbs: 
In October, 1902, tests were again made, under 
ordinary everyday working conditions, during 
the periods of light load ; it was necessary to 
run the two 125-xw. sets in addition to the 
two 300-xw. sets, the load during the test being 
too heavy for the latter alone. 

The output between 12 noon and 3 p.m. on 
the first day was 2,731 units, and on the second 
day 2,716 units; in each case the load was 16 
trains and 17 electric lifts running, During 
the test of the Willans sets the average load 
on all. the sets was about full normal load. 
1000 The average load on the Corliss sets dur- 
ing the test was about 56 per cent. normal fuli 
load. Under the above conditions the steam 
per kilowatt-hour for the Willans sets was 


a 30°2 lbs., and for the Corliss sets 23°8 lbs. 
5000 From the author’s experience there is no 


4000 doubt in his mind that the Corliss type of 
3000 engine is more economical than the Willans 
2000 type as far as steam consumption is concerned ; 
but there are other considerations. The firat 
cost and floor space is very much in favour of 
the Willans type, but against this must be put 


Fic. 10.—Recorp oF ALL-paY Txst, APRIL 8TH, 1903. the additional cost of condensers, &c., boilers, 


and buildings for boilers, coal, coal storage, 

and coal-handling plant, and additional labour 

in boiler house, which latter may, however, be 

Up Line Veies equalised by the Corliss type of engine re- 

~ - quiring rather more attention than the Willans 
type in the matter of-lubrication. 

The oil bill is much lower for the Willans 
engine, being 0012d. per unit generated, as 
against 0°028 for the Corliss. 

If one could only obtain the Corliss engine 
economy with the low first cost and floor-space 
per unit of the Willans, a bappy solution of 
the problem would be attained. This end is 
to a-very great extent secured in the Ferranti 


Discharge engine, in which the steam consumption is only 
a trifle higher than.in the Corliss, and speeds 
Charge. very nearly as high as the Willans obtain. The 


author is unfortunately unable to state defi- 
nitely the steam consumption per kilowatt-hour 
of the 400-xw. Ferranti E.C.C. set installed at 


Discharge present. But, if one can depend on the 
makers’ guarantee, it closely follows the Cor- 
Charge. liss'in steam consumption. 


Auu-Day: Tzst, APRIL 8TH, 1903. 


On April 8tb, 1903, an all-day test of the 
Down Line Vals. generating station output was made, starting 
at 6a.m,and ending 12 midnight. The coal 


Fig. 11.—RecorpD oF ANGEL Sus-sTaTIon TEstTs. weighed was 396 tons, and the weight as ascer- 
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tained by the measuring shoots was 39 97 tons, showing that the latter 
method was accurate to within less than 1 percent. Owing to the 
turnstile system having been discontinued, it was not possible to 
ascertain the number of passengers per hour, but in other respects 
the tests were similar to those taken in the old station. The curves 
fig. 10 show the results of the test plotted. The weight of 
coal used by the hydraulic pumping engines was determined by a 
previous test extending over a week, with a separately fired boiler. 
The coal used is known as Broomhill, having a calorific value of 
13,200 B.Th.U. for dry sample; the moisture in the coal was 8°16 
per cent., and the ash 5°6 per cent. The average of 10 samples 
of the flue gases showed 10°3 per cent of COp. 


Total coal used, 396 tons... ae wee 88,704 Ibe. 
oe » by hydraulic engines = 13,440 ,, 
“ +. Gxt ne enema 5 ae 75,264 ,, 
» water fed into boilers... ae cou 1 ODF ARE “gs 
Water evaporated per lb. of coal at 150° F. .. 7°86 4, 


ee <a _ » » from & at 212° F. 860 ,, 
Units (Board of Trade) ae aes Jee 21,470 units 
Condensed water measured including steam 

used on condensing plant 512,780 lbs. 

Steam per unit (including condenser) Sas 2388 ,, 
Coal a ne a wo 
Calorific value of dry coal ... 13 300 B.Th U. 
ELEctTRic v. HypRavLic LiFts. 


In the matter of easy control and steady working the electric 
lift cannot be said to be as perfect as the hydraulic, but from the 
point of view of first cost and total working expenses it is far in 
advance of the hydraulic lift. 

For the half-year ending June, 1902, the electric lifts made an 
average of 4,254 complete trips per day, while the hydraulic lifts 
for the same period made an average of 2,209 complete trips per 
day. The total mileage for six months was 27,800 lift-miles, made 
up of 20,500 electric lift-miles and 7,200 hydraulic lift-miles. 


quarter of an hour, of the high-tension volts at the generating 
station, the high-tension volts at the sub-station, the amperes in the 
high-tension feeders which correspond with the current in the 
motor armature of the reducer, the generator armature current, and 
the bus-bar voltage. The efficiency of transmission and trane- 
formation is therefore— 


(Motor amperes + generator amperes) x bus-bar volts 
Motor amperes X generating station volts 





The sub-station efficiency is, of course, lower, as the power to drive 
the Highfield booster and the battery losses must be taken into 
account. The battery efficiency was obtained by putting two 
Vulcan meters in series, one reading the charge and the other the 
discharge. The results of some months’ daily readings were taken, 
and the meters reversed so as to eliminate any error due to the 
meters. The average efficiency over this.period comes out at 88 per 
cent. This high figure is reached as the battery is always working 
on the flat part of the voltage curve. On deducting these losses 
from the energy given to the bus-bars, the useful output of the sub- 
station is obtained. 

Two sets of tests were made, one for four periods of 15 minutes 
during the mid-day, and the other for three periods in the after- 
noon, so as to get the efficiency under all conditions. The results of 
some of these tests are given in Table § I., and the curves shown 
io fig. 11. 

It will be noticed from the curves that while the currents in the 
reducer motor armatures are fairly steady, the generator-armature 
currents vary considerably, showing that the reducers do a con- 
siderable amount of balancing. The effect of running the machines 
uncoupied is clearly shown in the curve fig. 11 from 11.54 a.m. 
to 12.9 pm. 

From the curve it will be noticed that the motor current is 
always higher than the generator-armature current, and that the 
variations in the former exactly follow those in the latter. The 
balancing in this case is taken up by the batteries. The efficiency 


Taste § I. 
Date. Consens Angel sub-station. Kilowatts. Efficiency. 
Oct. 28th, y 2 =) é c 5 
“1902. oe | ee @ 20 as ay 8 s ge § 
; S BS : . | Bea gg gz ‘g 2 3.4 Remarks. 
3 eh | #8 ia8| 891383) 32 | 32 | a} & | age 
Time. eB 2 SB. ae ine E “33 a “2 a FH = F 
~ ~ + 2 fea) e a A P x4 3 3a 
< > 3 Oe = i] isa a sa] Ps a = 
11.l5am./(Up ...| 99:2 | 1,000 992 1088 | 403 495 99°20 , 8920 | 102°00 Average Kw. put into bat- 
to Down... | 106°7 995 106°7 28:1 410 495 |106:25 | 96°60 | 63°75 tery = 6 96, of which 12% 
11.30 a.m. | | Total ... ee A sea ais oe ... | 205°45 | 18580 | 16575 | 06%) 89'°4% 807% | is lost = 0 835 kw. 
11.54a.m.;( Up ...|118°4 {1,000 | 118°4 822 400 490 11840 105°40 | 101°00 Average Kw. lost in 
to Down...| 1104 /|1,000 | 110°4 70°25 | 410 | 500 |110°00 | 10300 | 93°30 Highfield booster = 6°86. 
12.9 pm. | | Total . ee aes aes a o .-- | 228°40 | 208°40 | 194 30 | 91°3%| 93'°2% 85'2% 
12.20p.m.)/(Up _ ...| 11300 | 1,000 113°00 1124 | 400 490 | 113°0u 10600 | 110 30 Average Kw. to line :— 
to |< Down . | 102°28 | 1,000 | 102°28 | 47:17 | 407 495 |102°28 | 92°40 | 74°10 = 181°4 — 769 
12.35 p.m. | | Total ... CEFN Mle or cad cag eee ... | 215°28 | 198°40 | 184°40. | 92 4%| 931% 85'7% =: 174°15. 
12.45p.m.|( Up ...|113'20 | 1,000 | 113'20 |109'99 | 400 490 (11320 | 10750 | 109°00 Net efficiency :— 
to | Down... | 10204 | 1,000 10204 | 48°47 | 406 | 485 102°04 | 9080 73:00 _ 17415 ‘ 100 
lpm. | (Total... kit ies | | as Ge aa sas ... | 20524 |19830 |18290 921% 92°4% 851% ieee oe 
Average... Tt, aimee RE ee <0 | oso | SEG O9 we | 181'21 | 91°6%' 920% 84°15% = 81'65%. 





Cost PER Lirt-MILE 1n PENCE. 
Hydraulic. Electric. 
Labour, including mechanics, greasers, &c, 








but exclusive of.cage sttendant... ioe 662 715 

Oil, waste and other stores, including switch 
or valve gear and motor spares... ae: 1°79 
Rope renewals ... see ey Lae «co | see 402 
Power costs 2 ase ose s= .. 32°50 15 85 
Total ... w. 42°05 28 81 








In the case of electric lifts the power'cost means the total number 
of units at the generated cost, including sub-station charges The 
power cost for hydraulics is the cost of pumping the water used, and 
it may be interesting to state that the total coal consumed for each 
system is practically the same. 

It will be noticed that only in the item for power is the electric 
lift more economical than the hydraulic, but the author believes 
that, with the exception of “ oil and other stores,” the others can be 
brought down to the level of the hydraulic lifts, although to attain 
this.end may mean a radical change in the design of the winding 
and switchgear. The increased cost of labour is largely due to the 
fact that there is always a man in charge of the motors. Even 
under existing conditions the electric lift shows itself to be far more 
economical than the hydraulic, and, given the improvement outlined 
above, there is no doubt that the electric lifts will supersede the 
hydraulic. Indeed, where the power has to be transmitted any 
distance, the hydraulic lift is out of the question. If there are 
enough lifts, the maximum variation of load is not very great, and, 
if combined with that of a traction load, the peaks are reduced 
instead of increased, 


Sus-Station Erricrency. 


At the Angeli sub-station ‘tests were. made. to ascertain the 
efficiency. Five-second readings were. taken over periods of: 


of transformation during this test is higher than iu the other tests 
taken at this period of the day, and is no doubt due to the reducers 
not acting as balancers. The load on the up side of the system is 
heavier tban on the down side, and a portion of the up-side load is 
taken by the down-side motor, the average amperes delivered to the 
up bus-bars being 225, while the amperes delivered to those of the 
down side were 1495. At the same time the amperes delivered to 
the reducers from the generating station were nearly equal on both 
sides of the system, being 113 on the up and 102'28 on the down 
side. The battery on the up side also did more work, both dis- 
charging and charging, than the down-side battery. The average 
efficiency of transmission during the four tests was 91°6 per cent., 
that of the transmission and transformation 84°15 per cent., while 
the transformation efficiency was 92 per cent. Allowing for the 
waste in the Highfield boosters and battery, the net efficiency of the 
sub-station was 81°65 per cent. 


(To be continued.) 





ELECTRIC TRACTION WITH ALTERNATING CURRENTS 
By A. C. Eporatt, Member. 
(Paper read at Manchester, December 15th, 1903.) 


(Continued from page 37.) 
Tue maintenance of a fairly constant pressure on the motor 
terminals has hitherto been one of the difficulties of three-phase 
railway work. For the class of work comprised under (c) and (@), 
implying a comparatively small number of heavy trains, the varia- 
tions in the station output are of necessity very great. It may well 
happen, for instance, that the whole load suddenly comes on, and then 
falls to an insignificant amount very soon after. The load is, more- 
over, of an inductive nature (average power factor about 0°), and a 
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little reflzction will show that under such circumstances the 
pressure fluctuations on the line must be very great. When the 
trains are on the gradients of the line, or starting from the termini, 
the motors must be worked at their proper pressare, as already 
indicated, and the generators in the power station must, con- 
sequently, be excited to maintain this pressure on the lines during 
the periods of maximum load. Now at constant speed and excitation 
the best three-phase generators of standard design have pressure 
rises of 14—16 per cent. from full load to no load at a power factor 
of 08, depending upon the. speed conditions, &c., while the st2p- 
down transformers will not regulate better than 4 per cent. under 
the same conditions. If a drop of 5 per cent. is allowed in the 
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trolley lines and feeders respectively, and an allowance of 3—5 per 
cent. made for variation in the speed of the engines from full load to 
no load, depending upon the type, it follows that the line pressure 
might vary in places by some 30 per cent, there being a correspond- 
ing variation of the bus-bar pressure in the power station. 
This assumes, of course, that the generator excitation remains 
unaltered, which in general would be the case. As an example of 
the amount of the pressure variations met with in practice (in this 
case due to a single train little more than half the weight of the 
standard train) the observed pressure curve shown in fig. 4 (to be 
referred to later) should be noted. 

Such pressure variations are very objectionable, not only from the 
point of view of the motors, and of the lighting of the trains, but 
also on account of the additional stresses to which the insulation 
of the whole system is subjected. Fortunately, they need no longer 
occur, as the problem of compounding three-phase generators, not 
only with regard to the amount of the load current, but with regard 
to its power factor also, has been completely solved. The new 
pattern of synchronous self-exciting revolving field generators * 
(standard machines with Heyland field winding) are a technical 
and commercial success, and the problem of keeping the pressure 
fluctuations, due to varying load and power factor, within reason- 
able limits, has been solved. In fig. 3 are given the compounding 
curves for a typical three-phase railway generator under the con- 
ditions of (a) a power factor of 100 per cent., and (b) a power factor 
of 10 percent. at constant speed and excitation; the heavy over- 
compounding on the inductive loads naturally constitutes a great 
advantage for work of the character under discussion. The amount 
of the over-compounding for a given power factor can be adjusted 
once and for all as readily as for the case of standard direct current 
railway generators. 

As the torque of the induction motor increases with the square 
of the pressure at its terminals, it follows that another way of 
getting over the above-mentioned difficulty, which arises in con- 
nection with the hauling of extra or emergency; loads over the 
steepest gradients of the lines, is evidently to increase the temporary 
rating of the motors by increasing the motor pressure on the 
gradients (and at starting) either by means of a booster carried on 
the train, or by changing the connections of the motor windings 
from star to mesh. In this way the overload capacity of the motors 
would certainly be considerably increased by an amount depending 
upon the saturation, increase in leakage, &c., of the motors. But 
for high-pressure motors such additional arrangements could not well 
be arranged for, while even for low-pressure motors they are not 
desirable, on account of the extra complication thereby brought 
about, and also because of the great increase in the iron losses of 
the motor and the smaller power factor. 

From what has now been said, the quality of the starting per- 
formance of three-phase motors controlled by rotor resistances will 
be readily realised, A starting torque per motor equal to nearly 
three times the normal full load torque is available for acceleration 
if necessary, provided the normal pressure is maintained at the 
motors, but it is accompanied by large losses in the rotor resist- 
ances. Still larger torques can be obtained for quicker acceleration, 





“"® Bee the author's article on the subject in the Electrician tor 
Jaly Srd and 10th, 1909, ; 








if desired, by increasing the pressure on the motors, but the result 
is even greater total losses. Generally speaking, the power con- 
sumption of well-designed three-phase motors during the starting 
period, when employing rotor resistance control, is of the order of 
20 per cent. more than that required by the corresponding direct 
current motors, starting under the same conditions, with the help 
of series-parallel control. This is for moderate accelerations—of 
about 6 in. per second per second; for very rapid acceleration, 
such as that often found with the latest lines of the (b) class, the 
difference in favour of the direct current‘ equipment is still more 
marked. The necessary acceleration can be obtained, but at great 
cost. 

It must be pointed out, however, that the characteristic flactua- 
tions of energy during the acceleration period, incidental to direct 
current equipments using series-parallel control, are not nearly so 
marked in the case of the three-phase equipment using rheostatic 
control on account of the uniform acceleration, and this is of real 
value, because it has its effect on the capacity of the sub-stations 
and on the comfort of the passengers. Figs. 4 and 5, relating to 
t2sts carried out on the level on the ‘Burgdorf-Thun and Liverpool 
Overhead Riilways respectively, will serve to illustrate this 
point. 

O1 the other hand, these tests serve to illustrate very well the 
difference between the performance of the two types of equipment 
as far as acceleration is concerned; whereas the direct-current 
equipment has a high initial acceleration, which falls off as the 
speed increas3s, the acceleration with the three-phase equipment 
is nearly uniform throughout. Consequently, for the same average 
acceleration, the distance travelled over in the same time is con- 
siderably greater with the former than with the latter equipment. 
For certain classes of work such high initial accelerations are a 
necessity, and if this is required with three-phase equipments 
rheostatic control of the motors is undoubtedly inferior to the 
method of tandem control referred to below. Large fluctuations in 
the power supplied to the train are a necessary accompaniment of 
very rapid initial accelerations. 

So much for the rheostatic control of three-phase railway 
motors; there remains to be considered the alternative to it 
already referred to, namely, tandem parallel control. This method 
of controlling the speed of mechanically-connected three-phase 
motors was devised and put into actual use as far back as 1892by 
Messrs. Siemens & Halske*, but it was not until Messrs. Ganz em- 
ployed it on the Valtellina Railway in 1900 that it came to the 
front in connection with import:nt work. As usually arranged, the 
rotor of the secondary motor is in series with the rotor of the 
primary motor, the stator of the former being short-circuited at half 
speed, while that of the latter is, of course, directly on the liner. 


Fig. 4,—ACCELERATION Tgst with ExPERIMENTAL TRAIN, 
Bureporr-Taun Raicway. 
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Intermediate speed regulation is obtained with the help of resist- 
ances in the stator of the secondary motor, although other inter- 
mediate ‘speeds can be obtained without them by using special 
arrangements, such as arranging the mechanical connection of the 
two motors so that the speed of the one is greater than that of the 
other, or by the use of a different number of stator poles on the two 
motors, ar by a combination of both methods; but such extensions 
of the original arrangement of tandem coupling have not yet been 
utilised in practice. 

The tandem control of two mechanically connected three-phase 
motors which run at the same speed when in parallel is then 
analogous to the series-parallel control of direct-current motors, 
inasmuch as half speed can be obtained. without the employment of 








psbareiet: 


* The tandem, or cascade, or concatenation control of three-phase 
induction motors, a3 it is variously called, was actually advised by 
Prof. Gorges, the chief electrician of this firm at the time, Those 
interested inthe theory and calculation of three-phase motors in 
tandem should refer to Dr. Breslauer’s excellent little treatise on 
the subject, entitled ‘‘ Das Kreisdiagramm des Drehstrommotors und 
seine Anwendung aut die Kaskadenscbaltung.” 
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resistances, but the analogy does not extend beyond this, as a little 
consideration will show. The curves of fig. 6 illustrate what occurs 
when two such motors are in tandem; here the torque, current, 
efficiency, power fastor, and slip curves are given (as functions of 
the load on the motors at constant pressure) for the case of two 
three-phase motors in tandem, and (dotted) for one of them 
operating in the usual way at dovble the speed. It will be seen 
that the maximum torque that can be exerted by the two motors 
together in tandem is somewhat less than the maximum torque 
which can be exerted by the one running alone; hence, as the 
speed is practically double in the latter case, it follows that the 
maximum output of the two motors in tandem is about one quarter 
of that of the two motors when in parallel, constant line pressure 
being assumed in both cases. It will also be noticed that, for a given 
value of stator current (primary motor) the total torque exerted by 
the motors in tandem is considerably greater than the corresponding 
value for the cas2 of either motor working alone, and, further, that 
both the efficiencies and power factor for a given torque are con- 
siderably worse—especially the power factor—when the motors 
are in tandem. These are the priacipal electrical characteristics 
of three-phase motors connected in tandem, and running at half 
synchronous speed, or rather a little below it. When running 
above this speed, the stator of the primary motor being still con- 
nected to the lines, the combination returns power to the lines, 
which is a matter which will be referred to later on. 

If a given motor equipment has to operate when all the motors 
are in parallel at an output nearly corresponding to the maximum 
torque of the individual motors, and if, moreover, the motors have 
to give this same torque when in tandem, it is clear from fig. 6 that 
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—_—— OUTPUT —— 
Fic. 6. — CHARACTERISTIC CURVES FOR TuREE-PHasE Morors 
WHEN WORKING IN TANDEM AND SINGLY. 


a means for increasing the torque of the motors when in tandem 
will have to be provided. Thus, for instance, the stator windings of 
the primary motor could be mesh connected while in tandem, 
afterwards being in star, which would result in an increase of torque 
of 50 per cent. or thereabouts. A better arrangement, on account 
of the lesser complication, would be to increase the pressure during 
the period of tandem connection by means of a boosting trans- 
former on the car, or,,if step-down tranformers are used in con- 
nection with the motors (as at Zossen), byireducing the transformation 
ratio of these* But however it is done, it means additional 
losses. 

On the other hand, if all the motors are not required when in 
parallel, ha'f of them running idle above half speed (except when 
braking), the double number of motors operating in tandem 
evidently gives a torque about equal to the maximum torque 
that can be exerted by half the number operating in parallel. 
This is, in fact, the Valtellina arrangement; here there are 
four motors of equal size per motor-car—namely, two 
primary (3,000/330-volt) motors and two secondary (330/330-volt) 
motors. The secondary or low-pressure motors are used only 
from standstill to half speed when accelerating, and from full 
speed to half speed when braking; during the rest of the time 
they are running idle, and, of course, out of circuit. Resistances 
are used in the rotors of the primary motors from half speed to 
full speed, and in the stators of the secondary motors from 
standstill to half speed. With these arrangements, then, no auxiliary 
apparatus is necessary for bringing up the torque of the four motors 
in tandem to nearly the same value as when the two motors are in 
parallel. 

Compared with the rheostatic control of three-phase railway 
motors, it is evident that tandem-parallel control offers consider- 
able advantages from the point of view of rapid acceleration and 
economy; quite apart from the considerably diminished losses 
in the rheostats, an appreciable amount of energy can be returned 
to the lines during retardation. At Valtellina this is some 12 per 
cent. (watts per ton-mile basis), while, according to Messrs. Ganz, 
it would have been about 9 per cent. for the case of the inner 
circle on the Metropolitan District Railway. Of course, this 
regenerative action of three-phase motors can be taken advantage 
of, under certain circumstances, without using tandem control 
—the use of the latter merely makes it possible to do so under 
all circumstances. Thus, on Messrs. Brown, Boveri & Co.’s 
mountain lines, the cars coming down can run somewhat above 
synchronous! speed for long periods, and thus help to brake 





* Dr, Reichel (of Messrs. Siemens & Halske), who has done so 
much to make the work at Z>ssen a success, has worked out in 
detail several arrangements of this kind, with the object of in- 
creasing the torque of the motors when in tundem. The chief 
difficulty is to reduce the number of connections, and to get simple 
arrangements of the same and of the controllers, especially when 
working with high-pressure motors, = 





themselves by acting as generators. But in ordinary railway 
work, the amount of energy returned to the lines in this way 
would be very small without the tandem arrangement. With the 
help of the latter the braking occurs over a wide range and below 
foll speed. Thus, if the motors of a train running on the level 
at 50 miles per hour (synchronous speed) are switched into tandem 
connettion, energy would be returned durivg the time taken to 
reduce the velccity of the train from 50 to 25 miles per hour. 

But the advantages of the tandem parallel control in being 
able to run at half speed without rheostatic losses, and in retura- 
ing power to the line during retardation, have to be paid for. 
In the first place, as already noted, both the effitiency aud power 
factor, when running in tandem, are considerably worse than the 
corresponding values when the motors are working in parallel. 
At Valtellina the full load effisiency of the primary motors is 
89% per cent., that of the secondary motors is 99 per cent., while 
the efficiency of the combination in tandem at half speed is 
80 per cent.; the power factors are respectively 924 per cent., 
94 per cent., and 774 per cent. At the light loads the values 
(especially those of the power factor) are much worse. The 
reduced efficiency is due to the fact that for a given output the 
total loss}in the two motors in tandem is about double the loss in 
one motor alone, the total loss in the primary motor being about 
double that inthe secondary motor when the two are in tandem. 
The reduced values for the power factor are due to the inductive 
character of the rotor circuit of the primary motor; the rotor 
current, instead of being practically in phase with the rotor pressure, 
is lagging considerably behind it, because the rotor is now short- 
circuited on the rotor windings of the secondary motor, instead of 
being closed non-inductively. This is indeed the reason why the 
maximum torque of the two motors in tandem is so much less than 
that of the same two motors in parallel. 

The above-mentioned electrical disadvantages of the tandem 
control are inherent to the method, and independent of the manner 
in which it is carried out. They become very serious indeed at 
usual frequencies, it being doubtful, as a matter of fact, whether 
tandem parallel control is commercially practicable at frequencies 
much above 25 cycles. 

(To be continued.) 


THE TESTING OF ELECTRIC GENERATORS BY AIR 
CALORIMETRY. 


BirgMInGHAaM Locat Srction.—Discussior December 16th, 1903, 
Dr. SumpnEeR (Vice-Chairman) presiding. 


Mr. Hengy Lea said that Prof. Threlfall had demonstrated the 
reliability and the accuracy of the Pitot tube. The Professor 
mentioned the difficulty of getting accurate measurements unless 
the Pitot tube was put a good way off the entrance to the main 
air duct. - 

Prof. THRELFALL: A 22-in. pipe, if I remember right, requires a 
distance of about 20 ft. ; 

Mr. Lea, continuing, said that in the case of water there were 
sometimes irregularities in the internal core of the pipe which 
produced a revolving vortex of water; by putting in a diaphragm, 
however, the rotation was destroyed. He would like to know if 
Prof. Threlfall, ia his experiments, had tried the effect of putting 
in a vertical division, or even two crossing each other at right 
angles, in order to destroy any rotating effect in the main air duct, 
due to the revolution of either the fan or the alternator. It was 
very satisfactory to nete that Prof. Threlfall found there was no 
variation in the velocity distribution, if the velocity of the air 
stream changed as a whole. He would point out that Prof. 
Threlfall had made his calculations for the most part in the 
metrical measure, so that the electrical units were the only ones 
immediately intelligible to those unaccustomed to metric units. 
With regard to gas engines running under light and heavy load, it 
passed his comprehension how such a load as had b2en mentioned 
could be put on without greater loss, He supposed the loss would 
be a great deal more if the occurrence were not of so momentary a 
character ; but he believed there was a very heavy loss at the turn 
of the stroke of any engine where the pressure on the piston at that 
period was excessively great. 

Prof. BurstaLt, who was invited to speak, said that, though 
previous investigators had discovered the distribution of flow, in a 
similar form to that which Prof. Threlfall recorded, and were also 
aware that part of the momentum was destroyed, yet they did not 
succeed in getting any results worth having because they were not 
able to prove how much momentum was destroyed. He thought 
engineers were particularly indebted to Prof. Threlfall’s skill as a 
physicist. At the same time that was perhaps a weakness, in the 
sense that the apparatus required an expert to handle it. He was 
afraid that in the hands of the majority of works engineers, with 
the beet intentions in the world, the tests would not give results 
anywhere near the 3 per cent. mentioned by Prof. Threlfall. Of 
course the accuracy of Prof. Threlfail’s system depended upon two 
things. The thermometry could be done differentially by resistance 
thermometers with an accuracy surpassing that of any of the other 
apparatus. But there was another method of measuring the volume 
of the air passing—rather more complex, but still effective. He 
(Prof. Burstall) had recently had occasion to devise an arrangement 
for measuring the air drawo into a gas engine of about 110 B.HP., 
about 30,000 cb. ft, of air per hour, a comparatively small quan- 
tity, as compared with the amounts measured by Prof, Threlfall. 
He rejected the Pitot tube as being tvo rough, but, on the other 
hand, a meter of the full capacity was impracticable. A large 
meter was, however, employed, and he had arranged, in the first 
place, to use it for calibrating three anemometers placed in series with 
it, The calibration could be carried out at different rates of flow 
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up to 8,000 cb. ft. per hour, with an accuracy approaching 1 per 
cent. In order, then, to measure a current of 28,000 cb. ft., the 
three anemometers were put in parallel, and suitable arrange- 
ments made to ensure that the stream lines took exactly the same 
directions when in parallel as when in series. - One had then only to 
take three readings of the anemometers to get the flow. The 
avemometer method might be found even preferable to that of the 
Pitot tube. He was surprised to hear that the distribution of 
velocity was not affected by the velocity as a whole. With a 
changing velocity, say, from 3 ft. a second up to 60 or 80 ft., would 
the same law hold throughout? He would not be surprised. to find 
that that law would only hold over a comparatively narrow range. 
The whole subject was one of extreme difficulty. In considering 
Prof. Threlfall’s results, they must remember that this particular 
engine was of the scavenger type. He would like to know if Prof. 
Threlfall found the same results in the non-scavenger type. The 
cylinder was much hotter at full load on the scavenger engine, when 
the displacer piston was about to pump the air in, and the fluid losses 
were reduced thereby. That was the reason,' probably, of a better 
result af full load than was obtained by subtracting the light load 
losses. The paper was so important that he thought he would use 
a modification of Prof. Threlfall’s method to determine the efficiencies 
of the whole of their plant at the new University buildings at 
Bournbrook. 

Mr. Grirritss asked for elucidation of the figures relating to 
the tests made with a two-cylinder tandem gas engine. The kilo- 
watts delivered by the engine were given as 338°9. Taking the 
total horse-power and subtracting the 70°00 absorbed in friction 
and pumping you got 447 B.H.P., which in kilowatts would 
be 333, not 338°9. The latter figure was obtained by taking the 
88 93 efficiency and multiplying the mean power by it. 

Prof. THRELFALL said that he did not want to insist too much on 
his answer, because the question needed consideration. The first 
figure 338°9 was based simply and entirely on the mechanical 
efficiency figure of 86°5 per cent., which was obtained by the engine 
indicator at no load and full load. It was only necessary to have 
one efficiency, either the electrical efficiency of the dynamo or the 
mechanical efficiency of the engine. The observations given in the 
paper were the result of distinct teste. 

Mr. N. Linpsay Forster asked whether Prof. Threlfall saw any 
prospect of arranging some standard form of Pitot tube which might 
result in its becoming a commercial instrument of accuracy and 
suitable for practical work. Astothe gas engine question, it seemed 
to rest between, say, a Belliss on the one hand and a Willans on the 
other. It appeared to him that the gas engine would more nearly 
approach the condition in which the losses were constant than the 
steam engine. 

Dr. D. K.-Morris referred to the method of testing Jarge gas 
engines by Messrs. Korting Bros) The load was obtained by coup- 
lirg a field magnet system direct to the gas engine shaft, and this 
revolved in a water-cooled cast-iron shell, in which eddy currents 
were induced. The load’was thus regulated by the magnet excita- 
tion, and was measured by the rise of temperature of the cooling 
water. He called attention to the considerable time for which it 
was necessary to continue Prof. Threlfall’s tert in order to obtain a 
steady temperature, owing to the large thermal capacity of the 
machine under test. This would, no doubt, offer no serious difficulty 
in the case of a test, such as Prof. Threlfall described, but he would 
like to suggest that perhaps the thermal capacity of the machine 
might actually be made use of in the case of completely enclosed 
motors. Could not this be conveniently tested by measuring the 
rise of temperature of the winding and other parts of the motor, and 
directing attention particularly to the rate of rise at the time when 
the normal full load temperature condition had been attained. This 
rate of rise could be reproduced artificially by supplying heat elec- 
trically inside the motor at suitable points, and the amount of the 
losses thus measured by electrical instruments. He asked whether 
Prof. Threlfall considered that the generator in his test was under 
normal full load conditions as regards temperature. 

Mr. A. H. Bars said there would naturally be some vibration in 
a building when testing a large alternator. Were means taken to 
prevent the communication of that vibration to the water in the 
gauge tubes ? 

Mr. A. M. Taytor, discussing the loss of heat, said there was pro- 
bably more getting out than they were awareof. At present there 
was a great difficulty in making a test of an alternator connected 
with an engine in situ,and undoubtedly Prof. Threlfall supplied 
them with a test which gave all the ncrmal conditions of running. 
He thougbt most mechanical engineers would prefer to deal with 
the indicator diagram to undertaking air measurement, which was 
to some extent groping in the dark. 

Dr. W. E. Sumpner expressed much appreciation of the great 
skill shown by Prof. Threlfall in his experiments. In reference to 
the radiation of energy, Prof. Threlfall assumed that no energy 
was radiated from the dynamo. Long before Hertz’s experiments 
Prof. Fitzgerald showed that radiation would not take place under 
ordinary conditions unless the frequency of the currents was over 
10 millions a second. One thing about this test was that it could 
be carried on without interfering with the ordinary operations of 
the alternator in any way, and he regarded it as one suitable for 
the user of a dynamo rather than for the maker. Although it was 
true the observations only took 10 minutes to obtain, yet 
there was a large amount to settle up before getting them, and he 
thought it was a test not at all suitable for the contractor's works, 
but a mort valuable method apart from that. It was the only 
method in which you could apply the Hopkinson principle to the 
large coupled engine, and measure the loss at full load in such a 
case. There were methods, of course, of measuring the loss at light 
load by using the energy of the fiy-wheel, and measuring the loes 
by diminution of the speed. He was in agreement with those who 


" \were sceptical of its practical use. He was afraid the ordinary 





maker of dynamos would not be prepared to get the apparatus and 
spend the time necessary in fitting it up, in order to measure the 
difference of pressure. Like Dr. Morris he would like some 
enlightenment as to the time it took to get a steady state of 
temperature in these measurements. As to the unexplained iron 
losses at full load of 4 Kw., that was due possibly to the distortion 
of the field. 

Prof. THRELFALL, in reply, said thzy did not use diaphragms as 
suggested by Mr. Lea; he questioned their value because they had 
not the same whirling motion to be cured. They had put in 
mosquito netting, and in that way a standard form of distribution 
could be obtained with regular results. As to the use of the 
metrical measure, he would point out the Board of Trade unit wasa 
metrical unit, and the only one which we could be considered to 
have in England. With regard to engine efficiency, and the actual 
pressure on the bearings and crank-pin, they must all thoroughly 
agree with what had been said, but he thought they were too apt to 
confuse a great stress with a great loss of work. There was a great 
stress, but the distances through which the parts moved under that 
great pressure were small, so that the actual expenditure of energy 
might be very small. Plus and minus 3 per cent. gave the maximum 
limits within which it was possible to assess the pressure, he thought. 
The indicator was not an accurate instrument—very far from it. 
He believed they had got out of it everything it would give them, 
but it was not sufficiently precise. Replying to Prof. Burstall, 
the writer of the paper paid a high tribute to the work of Heenan 
and Gilbert. As to what bad been said regarding the difficulties 
of the test and the delicacy of the instrament employed, he 
would use an instrument called a stream gauge for general 
use in producer gas work. (Prof. Threlfall showed the gauge.) 
AJjl that was necessary to determine the quantity of air flowing 
through the pipe was to take a reading from the instrument and 
multiply it by the constant. Prof. Burstall asked within what 
limits it was proved that the distribution remained constant. The 
limits he had tested were between 500 and 3,000 ft. per second. 
He had been interested to hear what Dr. Morris had said about the 
thermal capacity of the machine under test. The length of time 
which was required for the temperature to become steady depended 
upon circumstances. They used to think five or six hours a reason- 
able time, but the engine was not running to waste throughout that 
period. He was sure anyone who would give the test a trial would 
find it far less difficult than was anticipated. The fly-wheel method 
of testing the efficiency would give quickly an approximate result, 
but it would not give results anything like as close as those he had 
shown. The cause of the extra loss had already been considered 
(in London) as due to want of lamination in the field magnets. 








THE LOCALISATION OF BREAKS IN 
SUBMARINE CABLES. 


By A. DAVIDSON. 





THERE is now ample experimental and practical proof that 
the general formula— 


R, CSS ene v/¢, 
bp ” ‘ 
VV me V6, 


gives, with considerable accuracy, the correct resistance from 

the testing station to the break under the usual well-defined 

conditions. The most striking difference between the 

particular formule arrived at experimentally lies in the 
values assigned to the exponent 7, viz. :— 
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Kennelly’s exponent 
Rymer Jones’s ,, ae eae Seance 
Schaefer’s = eis re Spee 
while Cann’s formula corresponds closely to the exponent 1°5. 
Putting the general formula into the more convenient 
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If n*= 4 


Kennelly... p= 2 2=R, — 4. 

Rymer Jones p=12 rz=R, — “46d. 
Schaefer... p=18 2z=R, — 52d, 
Cann eee p=15 t=Rk, — 66d. 


The minus quantity is in each case the deduction for 
“end resistance.” Using currents in the ratio 4,2 and 1, 
_ pairs are obtained and the three results check each 
other. 

So far as the writer’s experience with actual tests to breaks 
goes, the Kennelly exponent appears to be rather great, or, 
in other words, the deduction for end resistance is too large. 
The Rymer Jones and Schaefer exponents give the most 
correct results, as will be seen from the following typical 
results to an actual break. 

With currents in the proportion 4, 2 and 1, the observed 
corrected figures were 4,396, 4,451, 4,555, and the value 
of 7 :— 


Kennelly... ... 4,237 4,266 4,201 Mean 4,235 
Rymer Jones ... 4,823 4,326 4.318 9 4022 
Schaefer ... 4,313 4,318 4,308 o 4,311 
Cann sex, eee 429k 41508 4,274 » 4,289 


The correct CR to the break was 4,316 ohms. 


As all stations of importance are now supplied with 
duplex apparatus, break tests to false zero are greatly 
facilitated by balancing with the artificial lines, afterwards 
checking the resistances obtained by means of the Wheat- 
stone bridge. 

It is hoped that the foregoing simple formule will supple- 
‘ ment Mr. Raymond Barker’s interesting and timely article 
on this most important matter. 








SHOP MANAGEMENT. 
By C. W. HILL. 


AT the recent Saratoga meeting of the American Institute of 
Mechanical Engineers, a paper, having the above title, was 
presented by Mr. F. W. Taylor, of Philadelphia. 

The paper is hardly so comprehensive as the title, being 
really restricted toone branch of shop management, although 
certainly an important one, namely, organisation of labour 
with a view to maximum productivity. The principles on 
which Mr. Taylor works, and which he has had in practice 
for many years as manager of the Midvale steel works and 
other works, consist in a differential or premium system of 
remuneration, under which the faster a man works the bigger 
price he receives per job : a pre-determined “ daily task ” for 
each man, which must be completed before he leaves: and a 
scientific method of time study, which enables the time which 
a job should take, to be estimated with accuracy. 

The paper is a long one, much too long to reproduce in 
full in these pages. The author commences by drawing 
attention to the great unevenness or Jack of uniformity 
shown even in the best works, in the development of the 
several elements which together constitute what is called the 
management, and aleo to the lack of apparent relation 
between good shop management and the payment of divi- 
dends. 

‘lhe following, while rather an extreme case, is given as a 
fairly typical illustration of the unevenness of management. 
It became desirable to combine two rival manufactories of 
chemicals. The great obstacle to this combination, how- 
ever, and one which for several years had proved insur- 
mountable, was that the two men (each of whom occupied 
the position of owner and manager of his company) 
thoroughly despised one another. One of these men had 
risen to the top of his works, through the office at the 
commercial end, and the other had originally been a work- 
man in the factory. Each one was sure that the other was a 
fool, if not worse. When their works were finally combined, 
it was found that each wasright in his judgment of the other 
in a certain way. Comparison of their books showed that 
the manufacturer was producing his chemicals more than 
40 per cent, cheaper than his rival, while the business man 
made up the difference by insisting upon maintaining the 
highest quality, and by his superjority in selling, buying and 





























































the management of the commercial side of the business. 
The combination of the two, however, finally resulted in 
mutual respect, and in saving the 40 per cent. formerly lost by 
each man. 

Another fact which has struck the author as most no‘e- 
worthy, is that there is no apparent relation in many, if not 
most cases, between good shop management and the success 
or failure of the company, many unsuccessful companies 
having good shop management, while the reverse is true of 
many which pay large dividends. It is an interesting fact 
that in several of the largest and most important classes. of 
industries in the United States, shop practice is still 20 to 30 
years behind what might be called modern management. Not 
only is no attempt made by them to do tonnage or piecework, 
but the oldest of old-fashioned day work is still in vogue, ia 
which one overworked foreman manages the men, and the 
workmen are still herded in classes, all of those in a class 
being paid the same wages, regardless of efficiency. 

The paper is written mainly with the object of advocating 
high wages and low labour cost as the foundation of the best 
management, of pointing out the general principles which 
render it possible to maintain these conditions even under 
the most trying circumstances, and of indicating the various 
steps which the author thinks should be taken in changing 
from a poor system to the better types of management. 

The author has found, after making many mistakes above 
and below the proper mark, that to get the maximum output 
for ordinary shop work, requiring neither special brains, very 
close application, skill, nor extra hard work, such, for 
instance, as the more ordinary kinds of routine machine-shop 
work, it is necessary to pay about 30 per cent. more than the 
average. For ordinary day labour requiring little brains or 
special skill, but calling for strength, severe bodily exertion 
and fatigue, it is necessary to pay from 50 per cent. to 
60 per cent. above the average. For work requiring special 
skill or brains, coupled with close application, but without 
severe bodily exertion, such as the more difficult and delicate 
machinists’ work, from 70 per cent. to 80 per cent. beyond 
the average. And for work requiring skill, brains, close 
application, trying and severe bodily exertion—sucb, for 
instance, as that involved in running a well-run steam 
hammer, doing miscellaneous work—from 80 per cent. to 
100 per cent. above the average. 

There are plenty of good men ready to do their best for the 
above percentages of increase, but if the endeavour is made 
to get the right man to work at this maximum for less than 
the above increase, it will be found that most of them will 
prefer their old rate of speed with the lower pay. After 
trying high-speed piecewerk for a while, they will, one after 
another, throw up their jobs and return to the old day-work 
conditions. Men will not work at their best unless assured 
of a good liberal increase, which must be permanent. 

Of the two well-kuown systems of remuneration, the 
differential ‘* piece-rate system” and the premium plan, the 
author rather favours the former, which is natural, as it is his 
own invention. 

The premium plan, originated by Messrs. Towne & Halsey, 
consists in recording the quickest time in which a job has 
been done, and fixing this as the standard. If the workman 
succeeds in doing the job in a shorter time, he is still paid 
the same wages per hour for the time he works on the job, 
and in addition is given a premium for having worked faster, 
coasisting of from one-quarter to one-half the difference 
between the wages earned and wages originally paid when 
the job was done in standard time. Mr. Halsey recom- 
mends the payment of one-third the difference as the best 
premium for most cases. The difference between this 
system and ordinary piecework, is that the workman 
on the latter system gets the whole difference between 
the actual time of a job and the standard time, while 
under the Halsey plan he gets only a fraction of this 
difference. ‘l'his system is successful because it diminishes 
soldiering, and this rests entirely upon the fact that since the 
workman only receives, say, one-third of the increase in pay 
that he would get under corresponding conditions of piece- 
work, there is not the same temptation for the employer to 
cut prices. On the other hand, the tendency of the man to 
soldier on new work which is started and on such portions as 
are still done on daywork, is even greater under the 
Halsey plan than under piecework. To illustrate: work- 
men, like the res} of mankind, are more strongly inflas 
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enced by object lessons than by theories. - The’ effect 
on men of such an object lesson as the following 
will be apparent. Suppose that two men are at work by the 
day and receive the same pay, say, 20 cents per hour, Smart 
and Honest. Each of these men is given a new piece of 
work, which can be done in one hour. Smart does his job 
in 4 hours (and it is by no means unusual for a man ,to 
soldier to this extent). Honest does his in 14 hours. Now, 
when these two jobs start on this basis under the premium 
plan, and are ultimately done in one hour each, Smart 
receives for his job 20 cents per hour, plus a premium of 
20 cents, or a total of 40 cents ; Honest receives for his job 
20 cents per hour, plus a premium of 3} cents, or a total of 
231 cents. Most of the men iu the shop will follow the 
example of Smart, rather than that of Honest, and will soldier 
to the extent of 300 or 400 per cent., if allowed to do so. 

The differential piece rate system was very fully described 
by the author in a paper read by him in 1895. It consists 
briefly in offering two different rates for the same job, ahigh 
price per piece, in case the work is finished in the shortest 
possible time and in perfect condition, and a low price, if it 
takes a longer time todo the job or if there are imperfections 
in the work. This is directly opposed to the ordinary plan 
of piecework, in which the wages of the workmen are reduced 
when they increase their productivity. As an example of the 
economy of paying high wages under the differential piece- 
rate system, particulars of cost of production of a certain 
lathe per day are given. Working under ordinary piece- 
work, the turner’s wages were $2.50 per day. The machine 
cost was $3.37 per day, making the total cost $5.87. Five 
pieces were produced, the cost per piece being thus $1.17. 
Under the differential piece-rate system on the same work, 
the turner’s wages were $3.50, machine cost $3.37 as before, 
making the total cost per day $6.87, and 10 pieces were 
produced, the cost per piece thus coming out at 69 cents, 
against the previous $1.17. 


(To We concluded.) 
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PUBLISHED SPECIFICATIONS 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Thompson & Co., 322, High Holborn, W.C., and at Liverpool, price, post 
free, 9d. (in stamps). 


1902. 


YNCHRONISING Devices, E, A. Carolan. (General Electric Co.) 26,043. 
November 26th. 

Exectric Rock Dritts. E,. A. Carolan, (General Electric Co.) 26,045. 
November 26tb. 

ExvecrricaL Transrormers. E, A. Carolan, (General Electric Co.) 26,047, 
November 26th. 

ExvectricaL TRANSFORMERS. E,A.Carolan. (General Electric Co.) 26,048, 
November 2 ith. 

MaGnetic Ciutcues. E. A, Carolan. (General Electric Co.) 26,050. Novem- 
ber 26th. 

AUTOMATICALLY MovinG THE Points oF TRAMWAY LINES, APPLICABLE ALSO TO 
bWITCHES ON TROLLEY Wikes For Exectric Ramways. A. Kiog. 26,104, 
November 27th. 

ExvectricaAL Connectors. KE, A. Carolan, (General Electric Co) 26,375 
November 29th. 

InsuLation oF Enecrrican Switcnes. E, A. Carolan. (General Electric Co.) 
26,376. November 29th. 

Maonetic Ciutcnes. E. A, Carolan. (General Electric Co.) 26,379. Novem- 
ber 29th. 

Evectric ConTrotters. E. A. Carolan. (General Electric Co.) 26,381, 
November 29th. 

Etectric Rueostats. E. A. Carolan. (General Electric Co.) 26,382. Novem- 
ber 29th. 

Etectric Anc Lamps. E, A. Carolan. (General ElectricCo.) 26,385. Novem. 
ber 29th, 

ELECTRICALLY-OPERATED Rariway or TRAM-RAIL Point SHIFTERS AND THE Lik®, 
C. A. Meatchem. 26,445, December Ist. 

SeconDArY Exvecrric Batteries. E.C. McKinnon. 26,448. December Ist. 

MEASUREMENT OF ELectricaL Enercy. H.H. Lake. 26,673. December 8rd. 

ELECTRICAL APPLIANCES FOR CONTROLLING AND Licutmnc Gas Burners. H. lL. 
Down. (C. Fr-zen.) 26,69':. December 2-d. 

Execrric Locomotives. J. Swinbucne, 26,717. December 4th. 

Evecrric Power TRANSMITTERS FOR SEWING Macarnes. J. Rosenberger, 
27,089. December 9th. ¥ 
SPaRKING PLuGs For ExpLosion Enoines. C. J. Ramoneda. 27,150, 

December 9th. 

Com Operated APPARATUS FOR ADMINISTERING ELEctTRIc SHocks. W. C, 
Aawkes, F. Mouflet, and T. E. Taylor. 27,475, 

Arc Extincuisuinc Devices. E, A. Carolan, (General Electric Co.) 27,752. 
December 16th. 

Formine Coins ror DynaMo-ExEecrric Macuines. E, A. Carolan. ‘General 
Electric Co.). 27,754 : 

ContRoy SysteMs FoR SEARCH-LiGHT PRosectrors, F. A. Carolan, (Genera 
Electric Co,) 27,759. Degember 16th, } } a 





Exectric ConpeNnsers. E, A. Carolan. (General Electric Co.) 27,762. 
December 16th. 

PorentiaL Inpicators FoR High VoiTacE Execrric Circuits. E. A. Carolan. 
(General Electric Co.) 27,766. December 16th. 

Exectric Lamp Houpers. A.D. Smith. 27,838. December 7th. 

Exvecrric IGnrtion APPARATUS FOR INTERNAL ComBUSTION ENGINES. M, Pognon. 
27,897. December 17th. 

REGULATION oF Exectric Morons. Vickers, Sons & Maxim, Ltd., and A. D. 
Williamsorr. 28,414. December 2Jrd. 

Raiuway Evtcrric SigNau Systems, A.J. Boult. (Huff.) 28,762. December 30th. 

EvectricaAL Mr&asurinG Instruments. R. Appleyard. 28,943. December 31st. 

Execrric ELevators or Lirtrs. G.M. Bremner. 19,647. September 8th. 

PoLes ok ELEecrropES oF ELECTROLYTIC APPARATUS. G. J. Atkins, 21,021. 
September 26th. ; 

Execrric Meter. E. 8. Halsey. 21,969. October 9th. 

LirE GuarDs For ELEctrRic Cars. E.M. Munro, H. Brecknell and H. I. Rogers 
22,024. October 10th, 

ELECTROLYTIC DECOMPOSITION OF ALKALINE CHLoRIDES, J. D.Gilmour. 22,135. 
October 11th. 

INSULATING MATERIAL FoR EtectricaL Purposes. H, Sefton-Jones. (Tsola 
Werke.A.G , in Oerlikon.) 23,243. October 24th, 

ALTERNATING CURRENT DyNAMOMETRIC APPARATUS. G, Winter and F. Eich- 
berg. 23,288. Octuber 24th. 

TELEPHONING OR TELEGRAPHING TO OR FROM A RAILWAY VEHICLE. J. Edgar 
23,833. October 27th. 

ELECTRICALLY-ACTUATED Musica Instruments. W. K. L. Dickson. 23,565. 
October 28th. 

———- TELEGRAPHY. F, W. Hesse and E. 8. Heurtley. 23,8!2. October 

st. “4 

Execrric Fuses. W.B. Esson. - 24,148. November 4th. 

ELEcTuIc Fuses. W.B.Esson. 24,149. November 4th. 

TROLLEY-COLLECTORS EMPLOYED IN OVERHEAD ELeEctuic Traction. W. E. 
Rowlands. 24,192. November 5th. 

Switch LAMPHOLDERS FOR INCANDESCENT ELEcTRIC LAMPS AND THE LIKE. 
J. Hewett. 24,205. November 5th. 

TestTinG Exectric Lamps. R. P. Wilson and G.G.M. Hardingham. 24,825. 
November 6th. 

ELeEctric INCANDESCENT Lamps. F. E. W.Bowen. 24,828, November 6th. 

TELEPHONE Party Line SysteEM ON TELEPHONE EXCHANGES WORKING ON 
CENTRAL Battery System. H. Oppenheimer. (Actiengesellschaft Mix and 
Genest.) 24,576. November 10th. 

DETECTION OF FAuLTs IN THE ConpUCTORS OF ELECTRIC TRACTION SysTEMs. 
8. Z. de Ferranti. 24,643. November 10th. 

ees Sa E. A. Carolan. (General Electric Co.) 21,709, Novem- 
yer . 

EvecrricaL Transrormers. A. F. Berry and The British Electric Transformer 
Manufacturing Co, Ltd. 24,772. November 11th.” 

ELEctTRIcAL Cut-ouTs AND REGULATORS AND THEIR APPLICATION. H. Leitner 
and R. N. Lucas. 25,216. November 17th. 

PuHasE Mopiriers AND SysTEMS oF Exectricat Distrisution. E., A. Carolan 
(General Electic Co.) 25,906. November 25th. 

Exectric Train Controt Systems, E,. A. Carolan. (General Electric Co. 
26,039. November 26th. 

TroLtey Potes ror Exectrric Rartways. E. A. Carolan. (General Electric 
Co.) 26,051. November 26th. 

ELEcTRIC REcorDING INstrRuMENTS, E, A, Carolan. (General Electric Co.) 
26,647. December 3rd. 

Evectric Light Penpants. W. Kemp. 26,785. December 4th. 

Etectric INCANDESCENT LAMPS AND COLLARS FOR THE SAME. WN, Cleminson. 
26,818. December 5th. 

JUNCTION FrRoG PLates’ FoR USE ON THE OVERHEAD SysTEM OF ELECTRIC 
Tramways. D.B. Foster. 26,906. December 6th. 

SwitcHING MECHANISM APPLICABLE FOR INTERCOMMUNICATION TELEPHONE 
Systems. M ByngandG. L. Anders. 26,917. December 6th. 

Evecrricity Meters. W.E. Evans. (Allgemeine Electricitats Gesellschaft. 
27,161. December 9th. 

Rotary Exnecrric Contacts For Hicu-Tension Circuits, F.C, Blake. 27,232, 
December 10th. 

ees eet SicNALLING. H.H, Lake. (J.8. Stone.) 27,253. Decem- 
<r 10th. 

Sevective Exvectric §8iGnauuinc. H.H. Lake. (J.8.Stone.) 27,272. Decem- 
ber 10th. 

AmPLiryINnG ELectro-MAGNETIC SiGNaL-Waves. H. H. Lake. (J. 8. Stone.) 
27,295. December 11th. 

Controu oF Extectro Morors on Exvectrric Rainway Cars. Siemens Bros. and 
Co, Ltd. F. Lydall and A. M. Duke. 27,619. December Ist. 

Exectric IGnrrion Devices For ExpLosion Motors, P. V. A. Thezard. 27,628. 
December 15th. 

Garvanic CeLt, G, Pearson and L, Fielder. 27,373. December 11th. 

Means FoR TRANSMITTING AND RectivinG Exvectrric Signats, H. H. Lake. 
(J. S. Stone.) 27,739. December 16th. 

METHOD OF TRANSMITTING AND RECEIVING ELECTRICAL SIGNALS. H. H. Lake. 
(J. S. Stone.) 27,742. December I6th. 

DeTERMINING THE DIRECTION OF MAGNretTIiC Waves, H. H. Lake. (J. 8. Stone. 
27,746. December 16th. 

BEARINGS FoR ELectric ok OTHER MErASURING INSTRUMENTS. E. A. Carolan, 
(General E ectric Co) 27,753. December 16th. 

Evectric Furnaces ork Murries, E. A. Carolan, (General Electric Co.) 
27,755. December 1 ‘th. 

Exectric Cur-ours. KE. A. Carolan. (General Electric Co.) 27,761. 
December 16th. 

Exectric Conpensers, E, A. Carolan. (General Electric Co.) 27,763. Decem- 
ber 16th. 

Systems or Exvectric PHASE TrRANSFoRMATION. E, A. Carolan. (Genera 
Electric Co.) 27,764. December 16th. 

Exectric PuHase InpicatinG INstRuMENTS. E. A. Carolan. (General Electr 
Co.) 27,765. December 16th. 

Exvectric Rueostat Switches, E, A. Catolan. (General Electric Co.) 27,769. 
December 16th. 

Execrro-maGyetic Locks For Avromatic Exectric Crrcuir BreAKERS. E, A, 
Carolan. (General Electric Co.) 27,771. December 16ch. 

Evrectric ReGcunators. E. A. Carolan. (General Electric Co.) 27,772. 
Dec. mber 16th. 

DETERMINING THE DiRecTION or ExLectric Waves, H.H Lake, J. 8. Stone. 
27,781. December 16th. 

Exectropr For GaALvanic Cents. G, Pearson and L. Fielder. 27,874. 
Decembrr Lith. 

Automatic Minimum AND REVERSE CuRRENT CrecuIT BREAKERS, B. 
Thomas ani B. Thomas. 28,301. December 23rd, 

Evecrric Swircnes. H. Leitner and &. N. Lucas, 28,486, December 24th. 

TROLLEY PoLes oF ELectTric TRAMCARS AND THE Like. C, R. F. Hommel an 
R. J. Hommel, 28,510, November 24th, 

ConpucTors oR OSCILLATORS FOR USE IN ELECTRICAL WIRELESS TELEGRAPHY. 
H. H, Lake. (J. 8. Stoue.) 28,552. December 24th. ' 

ProrectinG Evecrric CaBLES FROM THE ErFects or’ CURRENT SURGINGS, 
W. D. B. Duddell and C. P. Sparks. 28,628. December 40.b, 
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